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□ N THE COVER 


Surface-Mount 
Shortwave Radio 

Every once in a while we come up 
with a project that has something to 
offer almost everyone. This month’s 
cover story is just such a project. The 
key is its unique circuit board—it is 
designed so that either traditional 
through-hole components OR sur¬ 
face-mount devices (SMDs) can be 
used at almost every location. The 
result is a project that’s an effective 
yet inexpensive way to listen in on shortwave broadcasts, and/or 
is a valuable teaching tool to help you master the techniques 
required to build circuits using SMDs. Either way, it’s a winner. 

— Paul Yost 



DEPARTMENTS 


7 Equipment Report 

Matrix Multimedia interactive Digital Electronics CD-ROM. 

3 Service Clinic 

Monitor deflection circuits.— Sam Goldwasser 

13 Computer Connections 

What’s coming next from Intel. — Konstantinos Karagiannis 

57 Tech Musings 

AC and DC lamp-dimmer circuits, a surplus update, and more. 
— Don Lancaster 


BUILD THIS 


45 Test Digital Circuits With 
The SmartProbe 

A significant improvement over the typical 
“dumb” logic probe, it can resolve four voltage 
levels, store the last 20 readings, and show the 
frequency and pulse width of signals on an 
oscilloscope-like display. 

— James J. Barbarello 


33 




25 Prototype 

Crash-data recorders for your car, a virtual 
microscope, tiny chips, a healthy video 
monitor, and more. 

51 Measuring RF Power 

RF power is one of the most difficult 
parameters to measure correctly; here’s 
how to do it. — Joseph J. Carr 

55 A Brain/Computer 
Interface 

A medical breakthrough that could one day 
allow paralyzed individuals to effectively 
communicate with those around them. 

— Bill Siuru 


AND MORE 


Editorial 

Q&A 


New Products 
New Literature 
3Q Letters 


'100 Advertising Index 
100 Advertising Sales Office 


As a service to readers, ELECTRONICS NOW publishes available plans or Information relating to newsworthy products, techniques and scientilic and technological 
developments. Because of possible variances ir the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any 
responsibility for the safe and proper functioning of reader-built projects based upon or from plans or information published in this magazine. 

Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW disclaims any liability for the 
infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consult a 
patent attorney. 

ELECTRONICS NOW, (ISSN 1067-9294)March 1999. Published monthly by Gernsback Publ cations. Inc.. 500 B:-County Boulevard. Farmingdale, NY 11735-3931. 
Periodicals Postage paid at Farmingdale, NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga, Can^a. One- 
year subscription rate U.S.A. and possessions $24.99. Canada $33.15 (includes G.S.T. Canadian Goods and Services Tax. Registration No. R125166280). all other 
countries $33.99. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. bank. Single copies $4.99. <s> 
1999 by Gernsback Publications. Inc. All rights reserved. Printed in U.S.A. 

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80328-5115. 

A stamped self-address envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise. 


March 1999, Electronics Now 















































Electronics Now, March 1999 


Ikctrmics 



Hugo Gernsback (1884-1967) founder 


Larry Steckler, EHF, CET, 
Editor-in-chief and publisher 
Adria Coren, Vice President 
Ken Coren, Vice President 

EDITORIAL DEPARTMENT 

Carl Laron, editor 
Joseph J. Suda, technical editor 
Evelyn Rose, assistant editor 
Michael A. Covington, N4TMI 
contributing editor 
Sam Goldwasser, service editor 
Konstantinos Karagiannis, 
computer editor 

Franklin J. Miller, audio editor 
Don Lancaster, contributing editor 
Janine Abitabile, editorial assistant 

ART DEPARTMENT 

Andre Duzant, art director 
Russell C. Truelson, illustrator 



Changes 

As everyone knows, nothing ever stays the same. Change is something 
we all must deal with, and how well we deal with it often determines 
how well we succeed in our careers—and our lives. Fortunately, most 
of the time, changes turn out for the best. Other times . . . well, let’s 
just say that whatever does not kill you makes you stronger. 

Anyway, as you might have guessed from the preceding, changes are 
afoot here at Electronics Now. The good news is that they all fall into 
the first category. In fact, one of those changes has already arrived. 
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Regular readers of our “Computer Connections” column might have 
noticed a new though perhaps familiar name on the byline. Jeff 
Holtzman, our long-time computer editor, has left to pursue other 
interests. In his place is Konstantinos Karagiannis. Konstantinos is the 
editor of our sister magazine, Popular Electronics. He’s also served 
as the technical editor for PC Upgrade, Computer Buyer's Guide and 
Handbook, and Laptop Buyer's Guide and Handbook magazines. With his 
excellent contacts within the PC industry, Konstantinos is in a unique 
position to bring our readers the lowdown on what’s happening today 
in computer hardware, and what to look forward to tomorrow. You’ll 
also see expanded coverage within the column on practical hints and 
tips to get the most out of your current hardware, how to do repairs 
and upgrades, and what to look for when shopping for a first or 
replacement computer. 

We also will be adding a couple of new columns in the coming months. 
While I can’t reveal the details at present, I can tell you that they focus 
on some of the most popular aspects of the electronics hobby. We know 
you will enjoy them. 

However, no matter how much things change, there is one thing I can 
promise will stay the same. That is our commitment to providing our 
readers with the best, most comprehensive coverage of the entire 
gamut that is electronics. We think the changes will help us to better 
fulfill that commitment, and we think you’ll agree. 


Carl Laron 
Editor 
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CONDUCTED BY MICHAL A. COVINGTON, N4TM 1 


Audio Induction Coil 

Q I am 90 yean old and have been reading 
Gemsback electronics magazines for 
many years. I once learned from your mag¬ 
azine how to hook up a Morse code key to a 
Model T spark coil to ?nake a radio trans¬ 
mitter. It worked then, but today it would 
mess up a lot of people's TV reception. 

My problem now is different. I need a 
schematic for a device to take the signal from 
a telephone circuit, amplify it, and feed it 
into a loop around a room. This should set up 
a magnetic field that can be detected by heal¬ 
ing aids with T coils. I know it has been done 
before. If you can be of any help on this, I and 
many of my senior friends would appreciate 
it. — H. B. A., Bay Village, OH 

A What you describe is called audio 
induction. A large coil around the 
room and a small coil on the pickup unit 
form a big transformer, transferring the 
audio signal from one to the other mag¬ 
netically. This isn’t radio; little or no 
electromagnetic radiation is produced. 
(The coil is a monstrously inefficient 
antenna at audio frequencies.) Instead, 
what you’re doing is exactly what goes 
on in transformers. 

Some hearing aids use induction coils 
to pick up the signal from telephone 
receivers—it’s more reliable than picking 
up die sound. Not having one of these 
hearing aids handy, we’re not sure how 
sensitive they are, but Fig. 1 shows an 
audio induction circuit we’ve experi¬ 
mented with. The big coil has a resis¬ 


tance of about 16 ohms and is fed with a 
few watts of audio, just as if it were a 
speaker. The small coil picks up a tiny 
audio-frequency signal, which is stepped 
up by the matching transformer and then 
fed to the microphone input of an ampli¬ 
fier. Pickup coils with substantially more 
turns may not need the transformer. 

We trust you can adapt this circuit to 
your needs; you’ll be using a hearing aid 
with an induction pickup in place of the 
pickup coil and amplifier. Others will 
find it useful as a way to transmit audio 
without wires to listeners who are free to 
move around and may even be on the 
other side of a wall. 


Remote Control Repeater 

Q Vm sitting in my living room in my 
favorite chair tiying to find the right 
angle at which to bounce the infrared remote 
control signal off the hall mirror and change 
the CD. What I need is a remote control 
extender. I tiled to use the RadioShack IR 
receiver to modulate an IR emitter but I had 
no luck. What am I doing wrong? — T. P., 
St. Albert, Alberta, Canada 

A The solution to the mystery is that 
the IR signal is chopped (turned on 
and off) at about 40 kHz to distinguish it 
from ambient IR light. The receiver 
module supplies un-chopped output, so 
you have to chop it again if you want to 
use it to control an IR-emitting LED. 
We published a circuit that does this in 


CONNECT IN 
PLACE OF 
SPEAKER 


SENDING 
COIL 
10 TURNS 
#28 WIRE 
6 x 6-FOOT 
RECTANGLE 
ON CEILING 



MICROPHONE - 
LEVEL SIGNAL 
(1 mV) 

\ r 


:— 

z 2X11 


HEADPHONES 
OR SMALL 
SPEAKER 


AMPLIFIER 



PICKUP COIL AUDIO OUTPUT 
50 TURNS TRANSFORMER 

4 INCHES DIA. (USED 

ANYWHERE BACKWARD) 

IN ROOM 


FIG. 1 —AN INDUCTION LOOP transmits audio a few feet without wires. Experiment with 
different pickup coils; some might not need a transformer. 


the December, 1995 installment of this 
column. 


Sick Ohmmeter 

Q I recently dusted off my Simpson 260-5 
(circa 1965) volt-ohm-milliammcter 
(VOM) and Pm having some trouble with 
the R X 1 scale readings. Fresh batteries and 
clean battery connections allow a full-scale 0 
reading when I short the test leads, but the 
readings seem to be high by a factor of 4: 50- 
ohm resiston read 200 ohms, and so forth. I 
verified the test resistors with a DMM, 
VTVM, and another VOM. They all con¬ 
cur—the Simpson is off. The R X 100 and 
R X 1 OK scales read normally, as do all volt¬ 
age and current scales. 


Mi 

50 jiA 

FULL SCALE 


R2 + R3 = 120 



FIG. 2— THIS IS THE BASIC CIRCUIT of 
an ohmmeter that reads 12 ohms at half 
scale. The value of R1 is determined by the 
resistance of Ml, the meter movement. 


If anyone recognizes this anomaly, or has 
seivice experience with the 260, I would 
greatly appreciate any suggestions. It's a 
great meter that's worth saving. Also, I'd 
like to get a schematic and owner's manual 
for it; any ideas on where or how? 
Thanks. — J.A., Stony Point, NY 

A Your second question is easy: Simpson 
Electric Company is still in business 
and still making the 260, although 
they’re now up to model 260-8 instead of 
260-5. You can reach them at 8853 
Dundee Ave., Elgin, IL 60120, Tel: 847- 
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Accredited B.S. Degree in 
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HOWTO GET INFORMATION ABOUT ELECTRONICS 


On the Internet: See our Web site at 
http://www.gernsback.com for information 
and files relating to our magazines (Elec¬ 
tronics Now and Popular Electronics) and 
links to other useful sites. 

To discuss electronics with your fellow 
enthusiasts, visit the newsgroups sci.elec- 
tronics.repair, sci.electronics.components, 
sci.electronics.design, and rec.radio.ama- 
teur.homebrew. “For sale” messages are 
permitted only in rec.radio.swap and 
misc.industry.electronics.marketplace. 

Many electronic component manufac¬ 
turers have Web pages; see the directory at 
http://www.hitex.com/chipdir/, or try address¬ 
es such as http://www.ti.com and http^/www. 
motorola.com (substituting any company’s 
name or abbreviation as appropriate). Many 
1C data sheets can be viewed online. 
Extensive information about how to repair 
consumer electronic devices and computers 
can be found at www.repairfaq.org 

Books: Several good introductory electron¬ 
ics books are available at RadioShack, 
including one on building power supplies. 

An excellent general electronics text¬ 
book is The Art of Electronics, by Paul 
Horowitz and Winfield Hill, available from 
the publisher (Cambridge University Press, 
1-800-872-7423) or on special order 
through any bookstore. Its 1125 pages are 
full of information on how to build working 
circuits, with a minimum of mathematics. 

Also indispensable is The ARRL Hand¬ 
book for Radio Amateurs , comprising over 
1000 pages of theory, radio circuits, and 
ready-to-build projects, available from the 
American Radio Relay League, Newington, 
CT 06111, and from ham-radio equipment 
dealers. 

Copies of past articles: Copies of past 
articles in Electronics Now and Popular 
Electronics (post 1994 only) are available 
from our Claggk, Inc., Reprint Department, 
P.O Box 4099, Farmingdale, NY 11735;Tel: 
516-293-3751. 

697-2260, Web: www.simpsonelectric. 
com. Many technicians prefer a tradi¬ 
tional VOM because it can’t be damaged 
by static electricity. 

We don’t have the schematic our¬ 
selves, nor is it necessary; the ohmmeter 
portion of a classic VOM always has 
roughly the circuit shown in Fig. 2, plus 
switches to select appropriate resistors 
for each range, just trace the circuit to 
figure out which resistors are used on 
the range that has the problem. 

In fact, knowing that on the R X 1 
range, the Simpson 260 reads 12 ohms 
in the middle of the scale, we can calcu¬ 
late that R2 + R3 = 12 ohms. The half¬ 
scale reading is what matters, of course; 
all ohmmeter ranges have 0 ohms at the 
right and infinity at the left. When you 
short the test leads together and the 


Electronics Now and many other mag¬ 
azines are indexed in the Reader’s Guide to 
Periodical Literature, available at your public 
library. Copies of articles in other magazines 
can be obtained through your public library’s 
interlibrary loan service; expect to pay about 
30 cents a page. 

Service manuals: Manuals for radios, TVs, 
VCRs, audio equipment, and some comput¬ 
ers are available from Howard W. Sams & 
Co., Indianapolis, IN 46214 (800-428-7267). 
The free Sams catalog also lists addresses 
of manufacturers and parts dealers. Even if 
an item isn’t listed in the catalog, it pays to 
call Sams; they may have a schematic on 
file which they can copy for you. 

Manuals for older test equipment and 
ham radio gear are available from Hi 
Manuals, PO Box 802, Council Bluffs, IA 
51502, and Manuals Plus, PO Box 549. 
Tooele, UT 84074. 

Replacement semiconductors: Replace¬ 
ment transistors, ICs, and other semicon¬ 
ductors, marketed by Philips ECG, NTE, 
and Thomson (SK), are available through 
most parts dealers (including RadioShack 
on special order). The ECG, NTE, and SK 
lines contain a few hundred parts that sub¬ 
stitute for many thousands of others; a 
directory (supplied as a large book and on 
diskette) tells you which one to use. NTE 
numbers usually match ECG; SK numbers 
are different. 

Remember that the “2S" in a Japanese 
type number is usually omitted; a transistor 
marked D945 is actually a 2SD945. 

Hamfests (swap meets) and local orga¬ 
nizations: These can be located by writing 
to the American Radio Relay League, 
Newington, CT 06111; (http://www.arrl.org). 
A hamfest is an excellent place to pick up 
used test equipment, older parts, and other 
items at bargain prices, as well as to meet 
your fellow electronics enthusiasts—both 
amateur and professional. 

meter reads 0 ohms, it’s putting 125 mil- 
liamperes through R2, R3, and the test 
leads, but we know the meter has a 50- 
microampere movement, so nearly all 
the current must be going through the 
shunt (Rl). 

Most likely, Rl has decreased in value 
or there is a short circuit across it. Also, 
it looks as if R2 has increased in value, 
or, more likely, you’ve set R3 very high. 

Look for solder bridges and defective 
switch contacts, then try replacing Rl. 
You can find the correct value by trial and 
error; try 2 ohms as a first guess, and use 
a precision resistor for the final repair. 

By the way, do not use the R X 1 
range to check circuits containing semi¬ 
conductors or other delicate compo¬ 
nents—the heavy current can damage 
them. Use a digital meter for that. 
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Microsoft QBASIC 



FOR i - 1 TO 10 
FBINT i, i * i 
NEXT i 

FOR j * 1 TO 18 
FOB i « 1 TO 18 

PRINT ’’The sun of ", i, "and", j, "is", i ♦ j 
NEXT i 
NEXT j 


<Shift*Fi*HeIp> <F6««indow> <F2*Suhs> <FS=Run> <F8»Step> 



FIG. 3—QBASIC IS A DOS product that is still distributed with Windows 95 and 98. 



Q I would like to know where to obtain 
updated versions of the useful do-it-your¬ 
self programming language BASIC. My 
versions are XBASIC and GIV-BASIC, and 
they are 10 to 12 years old. — R. A. R ., Los 
Angeles , CA 

A You’ll feel like Rip Van Winkle when 
you discover what BASIC has grown 
up to be. 

BASIC (originally Beginner’s All¬ 
purpose Symbolic Instruction Code) was 
invented at Dartmouth University in 
1964 to give math students a quick way 
to do calculations on a computer. It 
remains a popular general-purpose pro¬ 
gramming language. Unlike Pascal, C, 
C++, and Java, which are based on par¬ 
ticular theories of how programs ought 
to be constructed, BASIC is all practice, 
no theory. The language is essentially a 
collection of things programmers have 
found useful, and it keeps growing. 

If you run Windows 95 or 98, or a 
late version of DOS, you probably 
already have Microsoft QBASIC (Fig. 
3), a full-screen programming environ¬ 
ment that includes instant online help so 
you don’t need a manual. If you’re a 
Windows user, you probably didn’t 
install QBASIC, but you’ll find it on 
your Windows 95 or 98 CD-ROM in a 
directory called \other\oldmsdos or 
\tools\oldmsdos, respectively. To install 
it, copy QBASIC.EXE and QBASIC. 
HLP into your \windows\ command 
directory and establish a shortcut to 
QBASIC.EXE. It’s a DOS application 
and runs in a DOS window. 

QBASIC will run all your GW- 
BASIC programs, but line numbers are 
no longer necessary because you have a 


full-screen editor. Although QBASIC 
itself can’t generate .EXE files, a related 
product, Microsoft QuickBasic, can do 
so; it’s no longer marketed, but you can 
probably pick up a secondhand copy 
from an old-timer. 

For Windows itself, Microsoft pro¬ 
duces Visual Basic, a widely used profes- 
sional program development 
environment (Fig. 4). Visual Basic lets 
you design windowed programs graphi¬ 


cally, then write the BASIC code that 
should execute when the user clicks on 
each button or other object. You don’t 
have to do the whole design at the 
beginning; you can add and delete 
objects and code at any time. 

Visual Basic generates compact .EXE 
files that require a large .DLL file (sup¬ 
plied, and freely redistributable) in order 
to run. If you like the Visual Basic idea 
but would like to program in Pascal, C, 
or C++ and generate .EXEs that don’t 
require a .DLL, try Inprise (formerly 
Borland) Delphi or C++ Builder respec¬ 
tively. 

The alert reader will note that some 
time in the 1980s, between QBASIC and 
QuickBasic, Microsoft stopped writing 
BASIC in all capitals; we don’t know why. 


Low-Power Fill 
Transmilters 

Q I live in a small community in northern 
British Columbia , Canada; am 13 years 
old; and ever since I was old enough to walk , 
/ have been in love with science. Even 
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FIG. A —VISUAL BASIC is a professional Windows programming environment based on 
the BASIC programming language. 


though I'm a girl , I do a lot of “boyish” 
things (e.g., loving science , insects , reptiles), 
and my father has built me a lab down in the 
basement , complete with soldering station , 
electronic components , and microscope. 

My friends and I have a 4-person “Mad 
Scientists' Club” and would like to have a 
way to communicate. Could you print some 
circuit diagrams of small, short-range FM 
radio transmitters that would transmit 5 or 
10 miles? — K. S., Telkwa , B.C., Canada 

A Keep it up—science needs more girls! 

Seriously, it’s unfortunate the way so 
many girls are persuaded not to use their 
scientific or engineering talents. 

The transmitters you describe will 
need a license for two reasons: the laws 
of Canada say so, and anything that can 
reliably cover 5 miles will sometimes 
interfere with communications 50 or 
100 miles away. Thus, it’s important to 
keep everything on carefully allocated 
frequencies. 

Fortunately, you can get a license, as 
well as lots of information about how to 
build transmitters, by becoming a radio 
amateur (ham). For information, contact 
Radio Amateurs of Canada, 720 Belfast 
Road, Suite 217, Ottawa, Ontario K1G 
0Z5, Web: www.rac.ca You do not have 
to learn Morse code in order to use FM 
above 30 MHz. 


Carbon Monoxide Detector 

Q I have a CO (carbon monoxide) detector 
located in the basement , near the furnace. 


If it goes off in the middle of the night , there's 
no way we can hear it from the second-stoiy 
bedroom. Can you suggest a way to connect it 
to a buzzer or bell tipstairs?—J. H ., Belmont ., 
MA 

A You could probably just remove the 
sounder from a cheap CO detector 
and locate it elsewhere, connected by a 
long cable, but if you want real reliabili¬ 
ty—as you should, in a potentially life¬ 
saving device—it would be better to get 
a detector that is designed to connect to 
a fire alarm or other external indicators. 
Such detectors are available from 
Fireboy-Xintex, 100 Commerce Ave. 
SW, Grand Rapids, MI 49501-0152, Tel: 
616-454-8337. Also contact local fire- 
alarm and boating-supply companies; 
both are likely to have CO detectors that 
are easy to interface to external alarms. 


Writing to Q&A 

As always, we welcome your ques¬ 
tions. The most interesting ones are 
answered in print. Please be sure to 
include plenty of background informa¬ 
tion (we’ll shorten your letter for publi¬ 
cation) and give your full name and 
address (we’ll only print your initials). If 
you are asking about a circuit , please include 
a complete diagram. Send your questions 
to: Q&A, Electronics Now Magazine, 
500 Bi-County Blvd., Farmingdale, NY 
11735. Due to the volume of mail, we 
regret that we cannot give personal 
replies. m 
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You can Build Gadgets! 

Here are 3 reasons why! 

i—1 BP345—GETTING 
L— 1 STARTED IN 
PRACTICAL 
ELECTRONICS ...$6.99 
If you are looking into 
launching an exciting 
hobby activity, this text 
provides minimum es¬ 
sentials for the builder 
and 30 easy-to-build fun 
projects every experi¬ 
menter should toy with. Printed-circuit board 
designs are included to give your project a pro¬ 
fessional appearance. 


|—1 BP349— 

1 — 1 PRACTICAL OPTO¬ 
ELECTRONIC 

PROJECTS.$6.99 

If you shun opto-elec- 
tronic projects for lack of 
knowledge, this is the 
book for you. A bit of in¬ 
troductory theory comes 
first and then a number 
of practical projects 
which utilize a range of opto devices, from a fil¬ 
ament bulb to modern infrared sensors and emit¬ 
ters—all are easy to build. 




r-j BP363— 

L— 1 PRACTICAL 
ELECTRONIC 
MUSIC PROJECTS 

.$6.99 

The text contains a good¬ 
ly number of practical 
music projects most often 
requested by musicians. 
All the projects are rela¬ 
tively low-in-cost to build 
and all use standard, readily available compo¬ 
nents that you can buy. The project categories 
are guitar, general music and MIDI. 


- Mail to: 

• Electronic Technology Today, Inc. 

| P.O.Box240 

. Massapequa Park, NY 11762-0240 
I Shipping Charges in USA & Canada 

I S0.01 to 55.00.$2.00 $30.01 lo $40.00.$6.00 

$5.01lo $10.00.$3.00 $40.01 to $50.00.$7.00 

I $10.01lo $20.00.$4.00 $50.01 and above.$8.50 

’ $20.01 to $30.00.$5.00 

| Sorry, no orders accepted outside of USA and 
■ Canada. All payments must be in U.S. funds only. 

| | Number of books ordered. 

I Total price of books.$_ 

Shipping (see chart).$_ 

Subtotal.$_ 

1 Sales Tax (NVS only).$_ 

Total enclosed.$_ 

I Name_ 

I Address __ 

| City_State_ZIP_ 

^^lease allow 6-8 weeks for delivery. 


Practical Electronic 
Music Projects 

























































































































Leaiit the basic principles and 
concepts behind digital electronics 
at your own pace with this 
vahiable interactive CD-ROM 


W hile some might not see it that 
way, the worlds of electronics 
and computers overlap a great deal. 
Computer-based virtual test gear has 
earned acceptance on many professional 
workbenches and is now making inroads 
with electronics hobbyists. Many of the 
electronic products you buy, and pro¬ 
jects you build, have a microcontroller as 
their key component. 

But computers can have another role, 
and one that is especially important to 
the electronics beginner. That is the role 
of teacher. There are many programs out 
there that help the novice gain insight 
into all the aspects of electronics. With 
those insights, an individual can get 
more out of his hobby, or perhaps take 
the first steps toward a rewarding career. 
In the realm of digital electronics, one of 
the best computer-based teaching aids 
we’ve seen is Matrix Multimedia’s Digital 
Electronics CD-ROM. 

The Digital Electronics CD-ROM is 
an interactive computer-based multime¬ 
dia laboratory/textbook that moves 
along at whatever speed the user is com¬ 
fortable with, teaching the basics behind 
digital electronics—the theories, cir¬ 
cuits, parts, and all. While those already 
knowledgeable in digital electronics 
might not learn much new information 
from using this disc, beginners in digital 
theory will find it quite interesting. And 
those who don’t want or need to learn 
about digital electronics might just want 
to have the disc around for information¬ 
al purposes. Digital Electronics is writ¬ 







ten by Mike Tooley and published in the 
UK by Matrix Multimedia Limited. It’s 
available here in the United States for 
S75 from CLAGGK Inc. (that price 
includes shipping in the US; foreign 
buyers must contact die company for 
shipping information). 

Digital Electronics 

Intended for educational and training 
purposes, Digital Electronics is useful for 
teachers, students, and professionals. 
The disc includes all support materials 
and printable and editable worksheets, 
plus supervisor notes. Text on the disc 
can be heard by clicking a play button. 
System requirements are hardly steep: 
an IBM-compatible 486/2 5MHz or bet¬ 
ter PC, Windows 3.1 or Windows 95, a 
mouse, CD-ROM drive, VGA graphics 
with 256 colors, 8MB of RAM, about 
10MB of hard-disk space, and a Sound 
Blaster-compatible sound card for audio 
playback. 

Digital Electronics proved easy to 
install, and we were rummaging through 
its resources in minutes. A series of 
menus and sub-menus take the user 
through different lessons in digital elec¬ 
tronics. Each lesson is accompanied by 
circuit diagrams, text, drawings, and 
photographs of actual parts. Digital 
Electronics introduces users to the princi¬ 
ples of digital electronics, including logic 
gates, combination and sequential logic 
circuits, clocks, counters, shift registers, 
and displays. There’s also an introduc¬ 
tion to microprocessor-based systems. 


What’s interesting about Digital 
Electi’onics is that many of the circuits are 
“interactive.” These circuits—logic cir¬ 
cuits in particular—are shown in a 
steady state along with the logic states of 
each terminal listed on-screen. The user 
can toggle inputs to circuits and see the 
effect that the input conditions have on 
the output. It’s a neat way to learn how 
digital circuitry works. 

The first section of the disc covers 
digital fundamentals. This is where basic 
logic gates and truth tables are intro¬ 
duced. Also included are monostable 
and bi-stable circuits, master-slaves, var¬ 
ious flip-flops, and more. Another sec¬ 
tion on combination logic covers circuits 
with multiple AND and OR gates, equiva¬ 
lent logic functions, comparators, parity 
checkers, scramblers, code converters, 
half- and full-adders, Karnaugh maps, 
Karnaugh simplification, and lots more. 

The disc includes a section that cov¬ 
ers sequential logic. Here you’ll find 
clocks, counters, shift registers, and the 
like. Digital systems are also discussed, 
with details on traffic-light controllers, 
A/D and D/A converters, memory, 
microprocessors, and other critical sec¬ 
tions of digital systems. 

Along w ith all of the circuitry shown 
in the disc’s many nooks and crannies, 
you’ll find a section that includes a defin¬ 
ition of basic logic gates, an introduction 
to the 7400 TTL series of integrated cir¬ 
cuits as well as the CMOS 4000 series. A 
picture gallery shows many examples of 
digital circuitry and components. 

While the Digital Electronics CD- 
ROM and some free time on a PC is no 
substitute for a college degree in 
electronics, it is a good resource to have 
on hand for electronics professionals 
and amateurs at all levels. It’s also a great 
way for parents to introduce digital elec¬ 
tronics to their children. To order 
Matrix Multimedia’s Digital Electronics 
CD-ROM, contact CLAGGK Inc. (P.O. 
Box 4099, Farmingdale, NY 1 1735- 
0792; e-mail: claggk@poptronix.com) 
directly. m 
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Monitor Deflection Circuits 


T his month, we’ll address the basic principles of 

OPERATION OF THE HORIZONTAL-DEFLECTION SYSTEMS 
USED IN MONITORS. WHILE MOST PEOPLE WITH ANY FAMILIARITY 
WITH TV OR MONITOR OPERATION OR REPAIR HAVE SOME VAGUE 


idea of how these circuits work (proba¬ 
bly just enough to be dangerous), many 
of their assumptions are incorrect or at 
least very incomplete. In addition to 
monitors, TVs (direct-view as well 3- 
CRT and light-valve projection types), 
tube-based video cameras (e.g., vidicon), 
and other magnetically-deflected CRT 
devices also use the same techniques. 

Note that vertical-deflection circuits 
are much less complex due to the lower 
scan rate (e.g., 50 to 120 Hz as compared 
to 15.734 kHz for an NTSC TV or up 
to 120 kHz or more for a high-resolu¬ 
tion computer monitor). Most of the 
control and output drive circuitry is con¬ 
tained in a special vertical chip in mod¬ 
em equipment. 

TVs and most computer and video 
monitors depend on the use of similar 
(at least in concept) circuit configura¬ 

B+o 


tions to generate several outputs: 

• Current waveform required in the 
deflection yoke coils of the CRT for lin¬ 
ear sweep of the electron beam to create 
a high quality (geometry and linearity) 
picture. This is close to a sawtooth but 
not quite. 

• CRT high voltage (20 to 30 kV or 
more) as well as other related voltages— 
focus and screen (G2). 

• Various auxiliary power and signals 
for other subsystems of the equipment 
(low voltage, CRT filament, feedback, 
etc.). 

How It Works 

Although there are many variations, 
the basic operation of the horizontal- 
deflection/high-voltage power-supply 
circuits in most TVs, monitors, and 
other CRT displays is very similar. 


To better understand how the deflec¬ 
tion circuit works, regard the flyback 
transformer as an inductor. The airgap 
stores energy, some of which might be 
tapped off during flyback by secondary 
rectifiers (e.g., vertical deflection, signal 
circuits, and high-voltage supplies) and 
non-rectified loads (e.g., filament sup¬ 
ply), but those have hardly any influence 
on the basic working principles. 

The scenario described next is only 
true in the steady state—the first few 
scans are different because the picture- 
tube capacitance is still discharged. 

A very simplified circuit is shown in 
Fig. 1. Note that many components 
needed to create a practical design have 
been omitted for clarity. 

We begin our adventure at the end of 
the scan—called retrace—when the fly¬ 
back period begins.. At die end of the 
scan, current is flowing through the fly¬ 
back primary to horizontal-output tran¬ 
sistor (HOT) Q1. At the start of the fly¬ 
back period, Q1 turns off. (This must be 
done in a controlled manner—not just a 
hard shutoff to minimize stresses on the 
HOT—but that is another story). Since 
current in an inductor cannot change 
instantaneously, the current is diverted 
into die snubber capacitor, Cl. The 
inductance of the flyback primary (LI) 
and Cl forms a resonant circuit so that 
the voltage climbs on Cl as the current 
goes down. At its peak, this voltage will 
be 1000 V to 1500 V. Snubber capacitor 
Cl now begins to discharge in reverse 
through the primary of LI (back into the 
B+ supply—the filter capacitor will sta¬ 
bilize the B+ output) undl its voltage 
(and also the collector-emitter voltage of 
the HOT) reaches 0. 

If there were no damper diode (Dl), 
that voltage would go negative and con¬ 
tinue to oscillate as a damped sinusoid 
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(NOT SHOWN) 
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HG. 1—A VERY SIMPLIFIED SCHEMATIC of a monitor’s horizontal-deflection/high-volt- 
age power-supply circuits is shown here. Note that many components needed to create a 
practical design have been omitted for clarity. 





















Genuine Proto-Boards® 

The benchmark in qualify & reliability 


If the breadboard you’re using is not from Global Specialties, it’s not a genuine 
Proto-Board"'. And unless it’s a genuine Proto-Board*', it’s not built with the 
unmatched quality and craftmanship only a Proto-Board® can offer. Don’t com¬ 
promise your best design efforts by using a cheap imitation. Put your trust in 
the name brand that has provided engineers and educators with maximum 
value for over 30 years - Proto-Board°. 

Global Specialties offers powered and non-powered Proto-Boards®, designed to 
meet the most demanding prototyping applications. Select from a wide range 
of interlocking breadboards from our patented EXP and QT series sockets, or if 
it’s test instruments in a desktop design workstation you require, select from a 
number of models designed to meet your technical, as well as economical 
needs. Each product is available either assembled or unassembled. 

There’s only one Proto-Board , and it’s made by Global Specialties. 
Proudly made In the U.S.A. 
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due to the resonant circuit formed by LI 
and Cl (and the other components). 
However, D1 turns on as the voltage 
goes negative and diverts the current 
through it, clamping the voltage near 0 
(-Vp for die diode). 

Note that in inexpensive or small 
screen TVs, damper-diode D1 may be 
built into die HOT. That’s also true for 
some monitors that don’t have any cir¬ 
cuitry for EAV correction (more on that 
later). 

The steps we’ve just described per¬ 
form the flyback function of quickly and 
cleanly reversing the current in L2 (and, 
as we will see, the deflection yoke as 
well). The full flyback (and yoke cur¬ 
rent) are now flowing dirough the for¬ 
ward-biased damper diode, D1. 

Therefore, at the beginning of scan, 
the damper diode (forward biased) car¬ 
ries the bulk of the current from the 
yoke and flyback. The nearly constant 
voltage of die B+ across LI results in a 
linear ramp of current through the 
damper diode since it is still negative 
and decreasing in magnitude. 

At approximately mid-scan, die cur¬ 
rent passes through zero and changes 
polarity from minus to plus. As it does 
so, the damper diode cuts off and die 


HOT picks up die current (with a volt¬ 
age drop of +VCE sat ). Current is now 
flowing out of the B+ supply. 

Note that the base-drive to the HOT 
must have been switched on at some 
time before this point! 

During the second half of the scan, 
die HOT current ramps up approxi¬ 
mately linearly. That is again due to the 


nearly constant voltage of B+ across the 
inductance of the flyback primary. 

Near the end of scan, the HOT turns 
off and the cycle repeats. 

Thus, the current in the flyback 
(ignoring the yoke components) is a 
nearly perfect sawtooth. The ramp por¬ 
tion is quite linear due to the essentially 
constant B+ across the flyback primary’s 



FIG. 2 —HERE THE E/W CORRECTION circuit has been added to the power supply of Fig. 
1. Again, note that this is a simplified schematic. 
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inductance. The current waveform can 
be easily viewed on an oscilloscope with 
a high-frequency current probe. I’ll even 
tell you how to build one safely for next 
to no cost in a future installment! 

The voltage across the collector- 
emitter junction of the HOT is a half 
sinusoid pulse during the flyback (scan 
retrace) period and close to zero at all 
other times (-Vp of the damper diode 
during the first half of scan; +VCE sat for 
the HOT during the second half of 
scan). 

Caution: Without a proper high-fre¬ 
quency, high-voltage probe, it is not 
possible or safe to observe this point on 
an oscilloscope with full B+. However, 
where the equipment can be run on a 
Variac, this clean pulse waveform can be 
observed at very reduced B+. Excessive 
ringing or other corruption would indi¬ 
cate a problem in the flyback, yoke, or 
elsewhere. 

The current through Q1 and D1 is 
several amps peak-peak. There’s a lot of 
power circulating here, making this a 
dangerous circuit in every way! 

The Deflection-Yoke Connection 

So, you ask: “Why can’t the yoke just 
be placed in series or parallel with the 
flyback primary?” There are several rea¬ 
sons including: 

• The desired yoke current is not 
quite a sawtooth, but includes two major 
corrections: S and E/W (described 
below). These cannot be applied easily 
with such a configuration. 

• The flyback also generates the HV 
and secondary output voltages, and the 
primary current might then be affected 
by these and change as a function of 
beam current (picture brightness) or 
audio level (although feeding the audio 
amplifiers from HOT windings is not 
common anymore). 

The yoke in series with a capacitor 
(S-correction) and other components 
are placed across the collector-emitter 
junction of the HOT. That, in effect, 
forms a variable power supply (analo¬ 
gous to the constant B+) that is used to 
compensate for the various problems of 
scanning a nearly flat screen. 

What Are S, E/W, and N/S 
Correction? 

Those terms actually refer to the var¬ 
ious corrections to deal with what is nor¬ 
mally called scan linearity and pincush¬ 
ion distortion. Most larger TVs and 
nearly all high-quality monitors will 


SCAN SUPPLY 

B+O- 


FLYBACK SUPPLY 

B+O- 


NOTE: ^ AND nbj 

MAY OR MAY NOT BE THE SAME RETURN! 

B 

FIG. 3—THE CIRCUIT IN A is just a typical 
example of an auxiliary supply derived 
from a scan rectifier. The circuit in B is an 
example of the use of a flyback rectifier. 

have various user and internal controls 
to optimize the corrections for each scan 
rate (multiscan monitors). 

Because the screen of most CRTs is 
relatively flat (even those not advertised 
as flat) and the electron gun is relatively 
close, any picture tube would naturally 
have serious linearity problems and pin¬ 
cushion distortion if there were no cor¬ 
rections applied. The spot will move 
faster near the edges and corners of the 
screen because the same angular speed 
translates to a larger linear speed. 

S-Correction Circuit Operation 

The first correction to apply, in both 
directions, is S-correction. By simply 
putting a capacitor in series with each 
coil, the sawtooth waveform is modified 
into a slighdy sinewave shape (the top 
and bottom are somewhat squashed). 
This reduces the scanning speed near the 
edges. Linearity over the two main axes 
should now be good. When we add in the 
yoke components (only the horizontal 
deflection coil and S-correction capacitor 
or S-cap are shown in Fig. 1) conditions 
are only slighdy more complex. 

First, consider what would happen if 
instead of the S-cap, the yoke were con¬ 
nected to B+ like the flyback. In that case, 
the total current would divide between 
the flyback primary and the yoke. It 
would still be a sawtooth as described 
above. Of course, component values 
would need to be changed to provide the 






proper resonant circuit behavior. 

That’s called “tuning of the flyback 
capacitor.” The goal is to get the proper 
duration of the flyback pulse, matching 
the blanking time of the video signal, 
and to achieve the proper peak flyback 
voltage, matching the V CES specification 
of the HOT with a reserve of about 
20%. That’s two conditions, requiring 
two degrees of design freedom. There 
are three freedoms: supply voltage, fly¬ 
back capacitor, and yoke inductance. 

With the S-cap and yoke wired as 
shown in Fig. 1, the inductance of the 
yoke and S-cap form a low-pass filter 
such that the voltage on die S-cap will 
be a smoothed version of the pulses on 
the HOT collector (similar in effect to 
the B+ feeding the flyback but not a con¬ 
stant value). The average value of the S- 
cap voltage will be positive. 

The S-capacitor together with the 
yoke inductance forms a resonant circuit 
whose frequency is tuned lower than the 
line frequency. It has the effect of modi¬ 
fying the sawtooth current into a 
sinewave shape. This is called “S-correc¬ 
tion.” It reduces the scanning speed at 
die left and right edges of the screen. 

The value of the S-cap can be select¬ 
ed so that the voltage varies in such a 
way as to squash the current sawtooth by 
the appropriate amount to largely com¬ 
pensate for die fact that the electron 
beam scans a greater distance with 
respect to deflection angle near the 
edges of the screen. 

Think of it this way: When die scan 
begins, the yoke current is at the maxi¬ 
mum value in the direction to charge the 
S-cap. The voltage across the S-cap is 
causing the current to decrease, but the 
S-cap is also gaining charge, so the rate 
of decrease is increasing. At the time the 
current passes through 0, the S-cap is 
charged to its maximum. The current 
now reverses direction, retracing its 
steps. This is an example of a portion of 
a resonant circuit. The voltage on the S- 
cap is varying by just the right amount to 
compensate for the geometry error. 

For multiscan monitors, S-caps must 
be selected for each scan range since die 
timing varies with scan rate. These are 
only approximate corrections, but are 
good enough for most purposes. MOS- 
FET or relay circuits are used to select 
the correct combination of S-correction 
capacitors for each range of scanning 
frequencies. 

As an example, consider a multiscan 
monitor that supports VGA (31.4 kHz, 










800 X 600 at 56 Hz (35 kHz), and 800 x 
600 at 60 Hz (38 kHz): 

For good geometry between 31, 35, 
and 38 kHz, two discrete values for the S- 
cap are barely enough. Actually a third 
value optimized for 35 kHz would be bet¬ 
ter. If there is only one S-cap and it is 
optimized for 38 kHz, then at 31 kHz you 
will be using a too large an angle of the 
sine (of the resonant frequency between 
the S-cap C and the deflection coil induc¬ 
tance). Possibly even more than 180 
degrees, making the current fold back. 
Apart from an obvious geometric distor¬ 
tion, there is also increased risk of HOT 
failure because you’re operating too close 
to the resonant frequency. 

E/W Correction-Circuit 
Operation 

There are also N/S and E/W errors, 
meaning that near the comers the scan¬ 
ning speed is still too large. To a large 
extent the N/S errors can be corrected 
by a suitable yoke-coil design. For small¬ 
er tubes (90 to 100 degrees types) that 
could also take care of E/W errors. 
However, for larger (110 degrees) or 
high-quality tubes, electronic E/W cor¬ 
rection is required. E/W errors are what 
cause die well-known pincushion effect. 

E/W correction is modulation 
(which implies multiplication) as a func¬ 
tion of die vertical-beam position. The 
amplitude of the horizontal-deflection 
current is modulated with a parabola 
waveform that is derived from the verti¬ 
cal-deflection circuit. That squeezes the 
top and bottom lines back into the left 
and right screen borders. 

This is how the diode modulator for 
E/W correction works (refer to Fig. 2 as 
we proceed): 

The deflection supply B+ gives a con¬ 
stant voltage Vg. At the output of the 
E/W amplifier there is a variable voltage 
Vjyj. Because there can not be an aver¬ 
age voltage over any coil, the average 
voltage over the deflection circuit (L2 + 
C2) is Vg.-V]yj. The scanning width is 
proportional with this voltage. 
Modulating as a field-frequency 

parabola that is higher for the top and 
bottom lines causes the scanning width 
to be reduced for the comers of the 
screen. 

The required field-parabola wave¬ 
form is derived from the field-deflection 
circuit. Amplitude and DC-level are 
adjustable as needed for correcting pin¬ 
cushion distortion and setting the screen 
width. 


The E/W amplifier usually has a 
PNP emitter follower only, because it 
must only sink current and dissipate a bit 
of power. Coils L3 and L4 ensure that 
the E/W amplifier sees no line-frequen¬ 
cy. The “bridge” components, L3 and 
C5, resemble die deflection coil with its 
S-correction capacitor and carry the 
large amplitude alternating current. The 
L3/C5 circuit is tuned to approximately 
the same frequency as the L2/C2 circuit. 

Capacitors Cl, C3, and C4 must be 
tuned so that EHT is independent of 
and peak voltage over D2/C2 is 
high enough but not too high when Q2 
is off. Capacitor C4 is usually a small 
(approximately 1 nF) ceramic capacitor 
mounted close to the HOT (Ql); it also 
suppresses EMI. Flyback capacitors are 
critical components. Wrong types may 
overheat and burn. Bad contacts here or 
elsewhere in the deflection circuit might 
arc and also cause fire. 

There are many variants to this cir¬ 
cuit, e.g. for dynamic S-correction. 
Multi-sync monitors need added circuit¬ 
ry to make the EHT independent of the 
line frequency (if there is not a separate 
EHT supply, that is). 

If the E/W modulator fails, you will 
see that the top and bottom lines will be 
much too wide. There are several parts 
that could have failed. It’s usually not too 
difficult to find why there’s no parabola. 
If you have partial loss of E/W modula¬ 
tion, notably in the extreme corners, 
then you should suspect the tuning of 
the three flyback capacitors that belong 
to the diode modulator circuit. That’s a 
specialist job... 

S-Correction Problems 

So, then, what are the problems asso¬ 
ciated with the S-Correction capacitor, 
and what are their symptoms? Here 
goes: 

• An open S-cap will result in no hor¬ 
izontal deflection—a vertical line. 

• A shorted S-cap will likely load 
down the B+ possibly resulting in a 
blown fuse or other power supply 
components. 

• An S-cap that changed value (or in 
the case of a multiscan monitor, selected 
to be the wrong value) will result in dis¬ 
tortion at the left and right sides of the 
screen. If it is too low, the picture will be 
squashed towards the edges. If it is too 
high, the picture will be stretched 
towards the edges. 

Note that this is not the same as what 
is commonly called linearity, which 


would likely affect only one side or grad¬ 
ually change across the screen. 

Horizontal-Linearity Correction 

Since there is a non-zero resistance 
associated with the components (mainly 
coil losses) in the yoke circuit (yoke 
winding, ESR of S-cap, etc.), the world 
is not quite as ideal as one would hope. 
Without compensation, that resistance 
would result in non-linearity of the pic¬ 
ture—it would tend to be squashed on 
the right side as the resistance saps ener¬ 
gy from the yoke circuit. 

The waveform becomes a damped 
sinewave, which will be “undamped’ by 
restoring energy during the flyback. 

One way to deal with this is to add a 
magnetically biased saturable inductor 
in series with the horizontal-deflection 
yoke. That inductor is called the linear¬ 
ity coil. 

Its core is magnetically biased near 
the point of saturation such that the 
inductance decreases with increasing 
current, and that helps to stretch the 
right-hand side of the scan. In other 
words, during the scan the coil saturates 
so that the inductance decreases. At the 
end of scan there is practically no volt¬ 
age left over die linearity coil, so that the 
deflection coil gets maximum voltage. 

E/W Correction Problems 

The common name for the adjust¬ 
ment controls is likely to be “Pincushion 
Amp” and “Pincushion Phase.” They 
affect the E/W correction circuits. 
Pincushion Amp adjusts the amplitude 
of the correction signal. Pincushion 
Phase adjusts where the correction is 
applied on the vertical scan. 

Problems in the E/W correction cir¬ 
cuits will show up as follows: 

• Failure of the E/W correction cir¬ 
cuit will result in very noticeable pin¬ 
cushioning distortion of the vertical 
edges. 

• Excessive E/W correction will 
result in barrel distortion of the vertical 
edges. 

• A bad power supply derived from 
the flyback could also result in similar 
symptoms due to ripple or lack of power 
to the pincushion circuitry. 

N/S and E/W Circuit Differences 

While the desired effects are largely 
the same—modulate die amplitude of 
one component of the deflection circuit 
(H or V) by die other (V or H), die imple¬ 
mentations of die N/S and EAV circuits I *1 
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will differ substantially. The reasons 
should be obvious: The line frequency is 
much higher than the field frequency. 

E/W correction is easy—the lower 
frequency modulates the higher fre¬ 
quency. That reduces to simple ampli¬ 
tude modulation. Well, simple in princi¬ 
ple. The line circuit is a high-energy cir¬ 
cuit. That’s why the diode modulator 
circuit has been invented for this appli¬ 
cation. It allows an energy exchange 
between the line-deflection circuit and a 
pseudo deflection circuit. 

N/S correction is difficult—the high¬ 
er frequency modulates the lower fre¬ 
quency. It can be done with sort-of 
amplitude modulation by using a “trans- 
ductor.” This is not a transformer but a 
component with 2 coils and a saturable 
core where the current through 1 coil 
modulates the inductance of the other 
coil. If there are tuned parts in the cir¬ 
cuit, then the correction will be highly 
sensitive to line-frequency variations. 

It can also be done with a regular 
transformer by injecting a strong signal 
(from an amplifier) with line-frequency 
components into the field-deflection 
circuit. 

Either way, it’s an expensive solution 
that should be avoided by designing the 
deflection coils so that the picture tube 
needs no active N/S correction. 


Deflection Derived Power 
Supplies 

Several types of auxiliary power may 
be obtained from the flyback, somewhat 
as a byproduct of the deflection-system 
operation. 

Although not always well known, the 
coupling factor with the primary is 
decent for a flyback transformer, and so 
there can be scan rectifiers as well as fly¬ 
back rectifiers. 

• Scan power is obtained during the 
forward stroke as with a “normal” trans¬ 
former. Energy is transferred while die 
HOT/damper diode is conducting. The 
output rectifier is oriented so that current 
flows during scan time (dots on the trans¬ 
former winding match). See Fig. 3A. 

Scan rectifiers make no use of the 
stored magnetic energy; they load the 
primary directly during die scan part. 
They do not cause an increase of the 
stored magnetic energy, so a heavy load 
is not a problem. 

• Flyback power is obtained from the 
stored energy in the flyback trans¬ 
former’s inductance when the FIOT 

12 shuts off. The output rectifier is orient¬ 


ed so that current flows at flyback time 
(dots on the transformer windings 
oppose). See Fig. 3B. 

Unlike scan rectifiers, flyback recti¬ 
fiers (especially the EHT) draw from the 
stored magnetic energy. When the sec¬ 
ondary load increases, the magnetization 
current will also increase. Ultimately 
this will cause saturation of the ferrite 
core. Excess beam current is a common 
cause for this and should be avoided by 
the beam-current limiter. The advan¬ 
tage of a flyback rectifier is that it pro¬ 
vides 7 times more volts per winding 
than a scan rectifier. 

• AC power (usually only for the fila¬ 
ment or a feedback signal) flows during 
both scan and flyback. 

EHT (High-Voltage) Generation 

The EITT (Extra High Tension or 
HV to the CRT) is generated from a 
secondary winding on the flyback trans¬ 
former having several thousand turns of 
very fine wire. Being a flyback supply, 
the actual output voltage is many times 
what would be calculated based on turns 
ratios alone. The HV rectifer consists of 
a stack of silicon diodes with a total PIV 
rating of 50 KV or more. Because the 
flyback pulse is so narrow, the rectifier 
diode will conduct only a short time. 
Thus the peak current in the winding 
will be quite high, resulting in a signifi¬ 
cant voltage drop when loaded. The 
internal impedance of the EHT source 
is in the order of 1 megohm, so with a 
load of, for example, 1 mA, the EHT 
will drop 1000 V = -3%. Usually the 
EHT voltage is far from stable; a 10% 
drop is quite normal. 

If the EHT voltage drops, then the 
electrons will be accelerated less and will 
move through the deflection field at a 
lower velocity. As a result they will be 
easier to deflect by the magnetic field, 
and the picture size will grow. Without 
special measures, brighter pictures will 
be larger. The way to prevent that is to 
feed some EHT information or beam- 
current information to the deflection 
circuits, reducing the deflection current 
amplitude a bit for bright pictures. For 
horizontal deflection, that is done by the 
E/W modulator. This technique is 
called anti-breathing. 

Sets with raster-correction-free pic¬ 
ture tubes don’t have an EAV modula¬ 
tor. There the correction might be done 
by means of a power resistor in series 
with the B+ supply. A large beam current 
causes more power consumption; this 


lowers the B+ supply voltage and thus 
reduces the line-deflection current. 
That also reduces the EHT even fur¬ 
ther, but the deflection current has a 
stronger effect on the picture width than 
the EHT Better methods exist as well. 

The EHT information is also used to 
protect the flyback transformer from 
overload. As the load increases, the aver¬ 
age primary current rises. Ultimately it 
may reach a level where the transformer 
core may go into saturation. This causes 
large peak currents in the HOT, which 
might lead to destruction. To prevent 
that, some EHT information is fed to 
the contrast controller to automatically 
reduce the picture brightness whenever 
the white content is too high. That is 
called the average beam-current limiter. 

A failure in the video path, like a 
video ouqxit amplifier stuck at 0 V, caus¬ 
es a high beam current that will not react 
to the contrast controller. In that case, 
the beam-current limiter will not work; 
and the set should switch off automati¬ 
cally, usually within a few seconds after 
applying power. When the cathodes 
heat up, you’ll see an even picture with 
diagonal retrace lines, and then it will 
switch off. 

“Real-World” Circuits 

Don’t expect to find the circuits 
shown this month to be staring you in 
the face when you get your Sams’ 
Photofacts or service manual. There are a 
semi-infinite number of variations on 
this basic theme. Some of them will, to 
put it mildly, appear quite obscure (or to 
put it more positively, creative) at first. 

You might see all sorts of additional 
passive components as well as transform¬ 
ers for generating additional voltages not 
provided by the flyback. There could be 
diodes in places you would think would 
be impossible. Therefore, to really 
understand even approximately how each 
design works could require some head 
scratching—but die basic operation of 
them all seems to be very similar. 

Wrap Up 

That’s it for now. Next time we will 
continue our discussion of deflection- 
system operation with some information 
about horizontal-output transistors and 
deflection system problems. Until dien, 
check out my Web site: www.repairfaq. 
org. I welcome comments (via e-mail 
please at sam@stdavids.picker.com) of all 
types and will reply to requests for infor¬ 
mation. See you next time! m 


COMPUTER CONNECTIONS 


Intel's Coining CPUs 


I F YOU’RE A REGULAR READER OF THIS COLUMN, YOU MIGHT 
HAVE NOTICED THERE’S A DIFFERENT NAME LISTED ABOVE. 

RATHER THAN GOING INTO A LONG-WINDED INTRODUCTION, 
LET ME SLMPLY TAKE THIS OPPORTUNITY TO SAY THAT I’M 


delighted to take over this assignment 
and happy to be able to promise many 
great installments of Computer Connections 
in the coming months and years. 

Expect hands-on advice for upgrad¬ 
ing your PC, as well as details on just 
what makes its components (both old 
and cutting edge) tick. If it’s a new' tech¬ 
nology, application, or industry trend, 
there’s a good chance you’ll find it cov¬ 
ered in these pages. We don’t need to 
stress how important computers are to 
the electronics world (and vice versa); 
and if you want to be a hands-on part of 
the state of high-tech, you have to keep 
abreast of the PC world. 

While other magazines rely primari¬ 
ly on computer product reviews, this 
column will focus on making you truly 
savvy about what’s inside (or could soon 
be inside) that cream-colored box on 
your desk. To get things started, this and 
next month we’ll be focusing on the 
most important component in a PC. 
We’re talking, of course, about the 
CPU. While in the past picking a com¬ 
puter was an easy decision (most people 
would simply look for the highest CPU 
clock speed they could afford), it’s now 
become a task performed in a blurry 
market. Intel is no longer the only com¬ 
pany supplying chips. 

How do you decide which CPU is best 
for your needs? Sure, all new processors 
are touting some pretty high clock speeds. 
But are all, say, 350-MHz chips created 
equal? Not by a long shot. Find out who 


the players are, how their products stack 
up, and, perhaps most interesting of all, 
what secrets these vendors have in store 
for us throughout the coming year. 

We’ve got some secrets to share. 

The Father Of It All 

No discussion of CPU manufacturers 
can begin without an analysis of what 


BY KDNSTANTINDS KARAGIANNIS 
COMPUTER EDITOR 


Intel’s up to—in fact, its past and future 
contributions are so significant that we’ll 
only be dealing with this giant Santa 
Clara corporation this month. We will 
deal with Intel’s competition (such as 
AMD) in detail next time. 

Since the first days of the home PC, 
Intel has pretty much dominated die sil¬ 
icon market for these devices. The engi¬ 
neers there have come a long way, too. 
Widiin the past couple of years alone, 
Intel has come out with several ground¬ 
breaking technologies. 

The real beginning of the hyper 
jumps that CPUs have been making 
recently was MMX Technology. These 
new instructions, which were added to 



INTEL’S PENTIUM II WILL REMAIN THE FASTEST CPU in town this year, with Katmai 3-D- 
enhanced versions being released soon in 450- and 500-MHz clock speeds. The new Plls 
will still use the single-edge contact cartridge form factor. 
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ELECTRONICS CD ROMs 

The most effective way of 
learning Digital Electronics 


Digital Electronics builds on the knowledge of logic gates covered in 
Electronic Circuits and Components, and takes users through the subject of 
digital electronics up to the operation and architecture of microprocessors. 
The included virtual laboratories allow users to operate many circuits on screen. 


Digital Fundamentals 


Starting from the very basic principles of logic gate operation, Digital Eloectronics guides 
users through Boolean algebra, combinational and sequential logic to complex digital systems 
sue as A/Ds and DACs, memories and microproceeors. Virtual Laboratories and worked 
examples help to build students confidence and promote understanding. 


Combinational Sequential Logic 


Multiple gate circuits, equivalent logic functions, and specialised logic functionssuch as major¬ 
ity vote, parity checker, scrambler, half and full adders. Includes fully interactive virtual 
Laboratories for all circuits. 

Sequential Logic, Digital Systems, and a Gallery of commonly used IC schematics are also 
included! 

• Virtual Laboratories • Worked Examples • Full Audio Commentary 



See and Test a demo version at http://www.MatrixMultimedia.co.uk 

|- 

Claggk Inc., PO Box 4099 
Farmingdale, NY 11735-0792 
e-mail: claggk@poptronix.com 

Name .-- phone _ 

Address_ _ 

City -State _ Zip __ 

Enclosed is $74.99 for each student version of Digital Electronics on a single CD 
ROM, shipping included inside the U.S. Shipping costs to Canada an additional 
$3.00. Overseas orders please contact CLAGGK, Inc. for shipping costs. I am 
ordering (....) copies at $74.99 each. NY State residents must include sales tax. 

[ ] I have enclosed my check for $_ 

[ ] Please charge my credit card for $ _ 

[ ] Visa [ ] MasterCard [ ] Discover Expiration Date_/_ 

Card Number- Signature 

(Name on order and signature must be the same as on Credit Card.) 
-1 



the old x86 instruction set, helped CPUs 
perform about 10 to 20 percent better 
when running multimedia software 
designed for MMX. It was Intel’s first 
real step toward bringing to the world a 
more “visual” PC. 

Then came the real rocket: Pentium 
II. While the Pentium was an impressive 
chip, it’s literally only half as impressive as 
a PII with a similar clock speed. In short, 
a typical 233-MHz Pentium II machine 
will benchmark almost twice as fast as a 
233-MHz Pentium with MMX. (Just to 
clarify, all Pentium II chips have MMX 
Technology, but all Pentiums do not, 
which is why we differentiate when the 
latter has it present, and say “Pentium 
with MMX” or “MMX Pentium.”) 

What makes PII so powerful? For 
starters, the core of the chip contains 7.5 
million transistors—about twice as many 
as a typical MMX Pentium. Like MMX 
Pentium CPUs, the Pentium II has two 
separate 16K, on-chip Level-1 caches, 
which run at processor speed and pro¬ 
vide fast access to heavily used data. 
However, the PII also has a closely cou¬ 
pled 512K Level-2 cache that helps 
achieve higher performance. 

Having an L2 cache right in the 
processor package—the PII comes in a 
single-edge contact cartridge (SECC) 
form factor—eliminates data-transfer 
speed botdenecks. Rather than the L2- 
cache bus controller used in the older 
Socket 7 architecture, where the L2 
cache was separate on the motherboard, 
a dedicated 64-bit bus handles transfer 
between the processor and L2 cache 
housed within the silicon and does so at 
half the processor speed. 

The Pentium II’s Dynamic Execution 
Technology is another great boost to its 
power, allowing the CPU to execute 
instructions out of order and take full 
advantage of each clock tick. Better yet, 
the Pentium II can speculate as to which 
instructions might be needed in the near 
future and perform those in advance. 

VENDOR INFORMATION 

Advanced Micro Devices (AMD) 

One AMD PI. 

P.O. Box 3453 
Sunnyvale. CA 94088-3453 
(800) 538-8450 
www.amd.com 

Intel Corp. 

2200 Mission College Blvd. 

Santa Clara. CA 95052-8119 
(408) 765-8080 
www.intel.com 
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board’s L2 cache to 128K, you end up with a basic PC chip known as Celeron. Intel will be 
bringing out 366- and 400-MHz versions of the CPU this year. 


The chip is also superscalar, which 
means its internal pipeline architecture 
lets it execute multiple transactions 
simultaneously. 

Another boon to the Pentium II’s 
speed is the dawn of Deschutes technol¬ 
ogy. While in the past processors were 
being manufactured with 0.35-micron 
traces, Intel got that distance between 
traces down to 0.25 microns, cutting 
down on power use and increasing clock 
frequencies (electrons don’t have to trav¬ 
el as far). As we’ll see later on, the 
Deschutes manufacturing process will 
not be this year’s miniaturization limit. 

Combined with the 440LX and later 
440BX chipsets, the Pentium II has 
remained the fastest chip available for a 
PC. From benchmark testing, we have 
concluded that MHz for MHz, no other 
CPU outclasses the PII yet. For this rea¬ 
son, the Pentium II’s performance is the 
standard against which all competitors 
will be judged. Again, more on them 
next month. 

3-D Wars 

Chances are that you’ve already heard 
of AMD’s 3DNow! technology. With all 
the print and TV advertising going on, 
it’s pretty hard not to have noticed the 
hype. That might lead some people to 
believe that AMD has finally beaten Intel 
in terms of innovation—after all, Intel 
hasn’t released a 3-D in-processor tech¬ 
nology yet. However, the trudi is a bit 


more complicated than that. 

The idea of in-chip 3-D technology is 
to enable a CPU to handle more float¬ 
ing-point operations per clock tick (say, 
four instead of one). It is floadng-point 
operations that handle most of the mul¬ 
timedia magic that appears onscreen. 
With extra floating-point horsepower 
available, game and graphics-program 
designers can write code that performs 
more smoothly yet doesn’t overload a PC 
video system. AMD was indeed die first 
company to release such a technology. 

However, while 3DNow! technology 
is available in the K6-2 processor (more 
on this chip next month), AMD’s market 
share is still not so large that software 
developers can easily invest in support¬ 
ing the K6-2. There are a couple of 
games that have 3-DNow! patches avail¬ 
able for download, but the majority of 
vendors are instead busying themselves 
preparing for the release of what’s cer¬ 
tain to be a faster 3-D CPU with more 
market penetration—Intel’s Katmai. 

Which brings us to this month’s real 
“goody”.... 

Intel’s Roadmap 

As you might have guessed, processor 
manufacturers know quite a bit in 
advance what CPUs they’re going to 
bring out. We got Intel to share with us 
a few of its secrets for the rest of the 
year. Because of space considerations, 
we’ll only be dealing with desktop 


processors. Laptop chips and technolo¬ 
gy will be a topic for another day. 

If all goes as scheduled, Intel’s much- 
awaited Katmai processor will soon be 
appearing in desktop computers. This is 
a Pentium II with 3-D enhancements in 
the form of 70 new instructions. But the 
fact that almost every software manufac¬ 
turer on the planet is writing to support 
Katmai is not its only benefit over 
3DNow! Katmai can handle real-time 
MPEG-2 encoding, which will make it 
possible to record DVD-quality video 
and audio on your computer. 

The new PII will launch in clock 
speeds of 450 and 500 MHz. While there 
is currently a 450-MHz PII, Katmai’s 
floating-point enhancements will make 
both chips perform faster than existing 
PIIs. Katmai will also use the 440BX 
chipset, which means that current 350- 
to 450-MFIz Pentium II systems may be 
upgradeable to the chip (depending on 
whether the BIOS can handle or be 
upgraded to handle the CPU). 

In addition to its high-end per¬ 
former, Intel will also expand its Celeron 
line of processors this year. Soon after 
this issue hits the stands, Intel should be 
announcing a 366-MHz version of this 
“basic PC” chip. Like its 300- and 333- 
MHz predecessors, the new Celeron is 
basically a Pentium II with only a 128K 
integrated L2 cache. Expect a 400-MHz 
Celeron soon after. 

Moving back to die high-end CPUs, 
we have to address the exciting advances 
coming in the second half of ’99. As you 
might have guessed, we will definitely 
see faster-than-500-MHz chips. The 
first of these from Intel is code-named 
Coppermine, because of its new copper- 
interconnect assembly technology. This 
is a cheaper method of creating CPU 
traces and will result in faster chips 
because it is a 0.18-micron process. 
While Intel is sketchy on die details, 
expect Coppermine to use a bus speed 
that’s even faster than the 440BX— 
maybe 133 MHz? We’ll likely see 600- 
MHz Coppermine chips this year, if not 
faster ones. 

And that’s pretty much what Intel has 
in store for the desktop PC market. Join 
us here next time for a look at what the 
competition is up to. If you’d like to 
drop me a line in the meantime, feel free 
to e-mail me at connections® 
gemsback.com, or send a USPS letter to 
Computer Connections , Electronics Now, 

500 Bi-County Blvd., Farmingdale, NY 
11735. H 15 
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Use The Free Information Card for Fast Response 


Hardware Simulator 

OFFERING LOW-COST SYSTEM 
debugging for base-line PICmicro 8-bit 
RISC microcontrollers, such as 
PIC12C5XX, PIC12CE5XX, and 
PIC16C5XX, the SIMICE hardware 
simulator works in conjunction with 
Microchip’s MPLAB-SLYI software sim¬ 
ulator to provide non-real-time I/O port 
emulation. 

SIMICE enables a developer to run 
simulator code for driving the target sys¬ 
tem. The target system can give input to 
the simulator code, which allows simple 
and interactive debugging without hav¬ 
ing to manually generate MPLAB-SLM 
stimulus files. Features of this simulator 
include unlimited software breakpoints, 
PC communication via serial interface at 
speeds up to 57k baud, and support of 
source-level debugging. 

MPLAB Integrated Development 
Environment (IDE) reduces microcon¬ 
troller development time by giving users 
die flexibility to edit, compile, and emu¬ 
late, as well as program, all devices from a 


single user interface. A project manager 
and program text editor, a user-config¬ 
urable toolbar containing four pre¬ 
defined sets, and a status bar that 
communicates editing and debugging 
information are contained in the MPLAB 
software. A dynamic error capability 
allows rapid application development 
with a simple click on any error listing, 
returning the user to the source code for 
quick editing. 

MPLAB is available for free by 
downloading the software program from 
the Web site listed below. The complete 
SIMICE Hardware Simulator system 
features a hardware I/O port emulator 
board, RS-232 cable, PICmicro target 
probe cables, and MPLAB IDE soft¬ 
ware. For more information, contact any 
Microchip sales representative or autho¬ 
rized worldwide distributor. SIMICE 
has a list price of $129. 

MICROCHIPTECHNOLOGY, INC. 

2355 W. Chandler Blvd. 

Chandler, AZ 85224-6199 
Tel: 602-786-7668 
Fax: 602-899-9210 
Web: www.7niavchip.c07n 


Dual-Display Digital Multimeter 

DESIGNED TO PROVIDE PRICE/ 
performance value, the Model 2880A is 
a high-performance, dual-display 
DMM. This hand-held device is ideal 
for use in electronic and electrical field 
service, plant maintenance, and engi- 
neering/R&D applications. 



CIRCLE 21 ON FREE INFORMATION CARD 

“These products offer unique and 
useful features not normally found in a 
typical DMM, especially at this price,” 
said Mark Albert, director of marketing, 
as well as “....RS-232 computer inter¬ 
face and the added functionality of in- 
depth, long-term signal analysis utilizing 
the dual display.” 

Other features include two user- 
selectable operating resolutions 
(4000/40,000 counts), voltage to 
1000VDC/750 VAC, and current to 10 
amps. There is also a dual-display pro¬ 
viding frequency to 200 kHz with AC 
signal measurement, resistance to 40 
megohms, and capacitance to 9999 jxF, 
as well as diode check and continuity. 
User-friendly features, such as: data 
hold, relative mode (displays the differ¬ 
ence between a set input and subsequent 
inputs), and max/m in/a vg reading of an 
input with an elapsed timer, make this a 
very practical test instrument for the 
professional or serious hobbyist. 

The 2880A offers true rms measure¬ 
ments to accurately display non-linear 
and traditional loads and is IEC1010-1 
Cat III approved. An optional accessory 
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Take control of 

NRI Schools now gives you 
a fast, easy way to break 
into the high-tech industry 
as a PC Servicing Technician 


* - r\ n \ /’A*' * • A r a r\ * A A \ 7 _ 
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Your training includes a Pentium® il 400 personal 
computer, with MMX™ technology, 64 meg RAM, 
5 gigabyte hard drive. Super VGA 
color monitor, 32X CD-ROM drive, 
and 56K baud fax/modem 


With NRI's PC Servicing course, 

you can get the practical skills and experi¬ 
ence to service any computer with confi¬ 
dence. From diagnostic software to CD-ROM 
tutorials to a high-end computer system, NRI 
gives you the technological tools and 
training you need to carve out a successful 
new career, even start a business of your own! 


Learn essential PC servicing 
skills with these unique course 
features: 


A+ Certification—a credential that counts! 

Your value as a computer service technician will soar with 
coveted A+ Certification. With NRI, you get essential 
study tips, test-taking strategies, and supplemental lessons, 
plus interactive tutorials and practice tests on CD-ROM. As 
you prepare for the exam, you’ll also benefit from online 
support from NRI’s personal instructors. 

You cover these important exam subjects: 

• Diagnosing & Troubleshooting 

• Memory Management 

• Networks 

• Operating Systems 

• Printers 

• Portable Systems 

• and more! 


Tlx- Troul>tc*>MM>U-r 


CD-ROM training from Norton interac¬ 
tive—designed by acclaimed software 
developer Peter Norton, 
this unique training tool 
has realistic simulations, 
special effects, full-color 
graphics, and role-playing 
lessons. 


FOMRKMT 


■ Troubleshooting training— 

includes McGraw-Hill’s easy-to-follow 
guides on troubleshooting and interactive 
computer-aided electronics diskettes 
relating to four key areas: AC electronics, 
DC electronics, semiconductors, and 
electronic circuits. 


■ Windows 98—this long-awaited version 
of Windows has more power, a new Web 
look, e-mail capabilities, single¬ 
click functionality, 
and System File 
Checker. 


You'll also 
perform hands-on 
experiments with 
NRI's exclusive labs: 
computer-aided 
electronics demonstrations, 8085 
Microprocessor, and NRI Discovery 
Lab, a complete breadboarding 
system. 
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A Division of The McGraw-Hill Companies 
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■ ForeFront Troubleshooter™ 
Software and CD-ROM 
pinpoints system failures 
and diagnoses faulty 
components. 


■ 
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4 YES! Send me free information on how NRI can prepare 
me for a high-tech computer career. Check one box only. 

J PC Servicing J Computer Programming 

Q Networking With Windows NT j Telecommunications 
□ Industrial Electronics □ Computer-Aided Drafting 

j Mastering Microsoft Office J Bookkeeping & Accounting 


Schools 


4401 Connecticut Avenue, NW 
Washington, DC 20008 


Call or send for FREE information: 

1-800-321-4634 


or reach us online at: www.nrischools.com 
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package that includes software and a 
cable with an optical receiver that con¬ 
nects to the meter permits RS-232 
communication between the 2880A 
handheld DMM and a PC. The software 
allows for saving, loading, making 
reports, displaying multimeter readings, 
printing data and controlling data 
recording. 

The Model 2880A sells for $199 (sin¬ 
gle quantity pricing). The AK2880A 
Accessory Communications Package is 
$15 

B&K PRECISION CORP. 

1031 Segovia Circle 
Placentia, CA 92810-7131 
Tel: 714- 231-9220 
Fax: 114-231-9214 
Web: vnmv.bkprecision.com 


High-Accuracy Resistance 
Standards 

THE SRL SERIES IS A VIRTUALLY 
zero temperature coefficient set of high- 
accuracy resistance standards. The series 
exhibits virtually zero TC near 23°C and 
typically less than 1 ppm change 
between 18 and 28°C. 

Tests have shown this series to be 
highly stable, usually varying less than 1 
ppm per year, yet the SRL Series is more 
economical and cost effective than other 
standard resistors. The SRL standards 
are available in a broad range of values, 
from 1 ohm to 19 megohms. Other IET 
series extend from 1 megohm to 190 
gigaohms. Custom values and special 
values suitable for RTD (Resistance 
Temperature Detectors), such as 25 
ohms, are available. 

There are four 5-way binding posts 
for 4-terminal measurement and two 
binding posts for 1 megohm and over. 
The binding posts are constructed of 
tellurium copper for low thermal EMF 
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and low resistance. A case ground termi¬ 
nal is also provided. 

These compact standards, which are 
designed not to require an oil bath, are 
much more convenient to use than the 
older can types that need tedious tem¬ 
perature bath stabilization. The dimen¬ 
sions of the standards are 3.4 X 4.2 X 5 
inches, and the weight is 1.6 lbs. The 
optional lightweight carrying case with 
handle (SRC-100) is designed for trans¬ 
porting two units. The case provides 
insulation from temperature changes 
during transportation. 

The SRL Series basic price is $1569, 
and die SRC-100 carrying case costs $ 185. 

IET LABS, INC. 

534 Main St. 

Westbury , NY 11590 
Tel: 516-334-5959 
Fax: 516-334-5988 
Web: www.ietlabs.com 


PC-Based Harness Tester 

WITH WINDOWS-BASED SOFT- 
ware and features such as sequential and 
random build/test modes, single and 
continuous test, and graphical guided- 
assembly capabilities, the easy-wire CR 
harness/ backplane tester makes harness 
assembly and testing easier and more 
efficient. 

The CR offers on-screen graphical 
representations of connectors, sound 
prompts for correct/incorrect wire 
placement, and blinking LEDs on the 
harness board to guide assembly. Among 
the additional features are repetitive 
continuous testing and the ability to add 
wire names and colors. The data base 
can be backed up to import and export 
across networks for multiple testing. 

These features make it easy for opera¬ 
tors to quickly learn an assembly and to 
identify wiring errors and defects (opens, 
shorts, miswires, twisted-pair defects, and 
terminations with high resistance) as the 
harness is built. The tester’s small size 
(each 256-point box measures 5.4 X 6.6 
X 2.6 inches and weighs under 3 lbs.) and 
daisy-chain architecture allow users to 
distribute the test points around the 
device under test, reducing the length 
and complexity of the interface cabling. 
With expandability up to 65,024 points, 
the easy-wire CR should meet the largest 
test requirements. 

The easy-wire CR Base Unit (256 
points) has a list price of $1745. Scanner 
Add-ons (256 points) cost $895 each. 
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CIRRIS SYSTEMS CORP. 

1991 Parkway Blvd. 

Salt Lake City , UT 84119 
Tel: 800-441-9910 
Fax: 801-973-4609 
Web: www.ciiTis.com 


All-Mode Transceiver 

IDEAL FOR PORTABLE, MOBILE 
or fixed (base) operation, the IC-746 is a 
DSP, high-performance radio. Featuring 
all-mode performance, including FSK 
(RTTY) on all bands and HF through 
two meters, the receiver has a host of 
interference-fighting abilities. Among 
them are twin passband tuning, auto 
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notch, and audio peak filtering. 

Three additional (optional) IF filters 
can be accommodated for maximum 
selectivity. Weak signal reception is 
enhanced by the lC-746’s IF DSP fea¬ 
tures and its two-stage preamplifier (sin¬ 
gle-stage on 2 meters). There is also 
variable digital noise reduction and a 
noise blanker . 

The compact IC-746 (approximately 
IV /2 X 444 X 12 V 2 inches and weighing 
under 20 lbs.) provides 100 watts of out¬ 
put on all modes and all bands, including 
two meters. A band scope is included on 
tiie large, easily read display window to 
monitor band activity. Standard on the 
IC-746 is a full-featured memory keyer, 
including a serial number generator for 
contests and an adjustable weight con¬ 
trol. A triple-band stacking register and 
100 memories (with alphanumeric tag¬ 
ging capability) offer maximum opera¬ 
tion capability. 

The transceiver’s auto-tuner for 












160-6-meter operation has memories for 
tuner settings every 100 kHz for quick, 
efficient antenna tuning. Three antenna 
inputs are provided on the IC-746. 

The IC-746 has a suggested list price 
of $2228. 

ICOM AMERICA, INC. 

2380 116th Avenue NE 
Bellevue , WA 98004 
Tel: 425-454-8155 
Fax: 42J-454-1509 
Web: www.icoviamerka.com. 


Notebook Digital Camera 

THE FIRST DIGITAL CAMERA 
built especially for notebook computers 
users, the PDR-5 offers out-of-the-box 
functionality with Windows and 
Macintosh notebooks. Designed as a 
companion for on-the-go profession¬ 
als—field engineers, project managers, 
security personnel and marketing staff— 
the camera is optimized for notebook 
use because its back-panel doubles as a 
built-in PC Card interface. 

To use the PC Card, simply flip it 
open, and plug it into any Type II slot. 
Once die card is inserted, the computer 
automatically recognizes it as a drive for 
file-transfer purposes. The JPEG format 
images are then retrieved via Sierra 
Imaging’s drag-and-drop Image Expert 
Album software format on the computer 
screen, thus simplifying photo selection. 

With the PDR-5, there is no scanning 
and no film developing. Its VGA-quality 
images are instandy available on a note¬ 
book, and it can be used to create e-mail 
attachments; Web-page graphics; profes¬ 
sional-looking brochures, flyers and field 
reports; as well as for presentations. 

Other outstanding features of the 
digital camera include: a wide-angle 
39mm all-glass lens with macro, a reflec¬ 
tive 2.5-inch color LCD, SmartMedia 
storage, video-out, and a four-mode 
flash. The camera weighs just 6.4 ounces 
and fits inside a shirt or jacket pocket. 

Accessories for the PDR-5 include a 
long-life CR123A lithium battery, a 
hand strap, a 2-MB SmartMedia card, 
and a carrying case. The estimated street 
price is $399. 
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TOSHIBA AMERICA INFORMA¬ 
TION SYSTEMS, INC. 

IMAGING SYSTEMS DIVISION 

9140 Irvine Blvd. 

Irvine , CA 92618 
Tel: 800-288-1354 
Fax: 800-640-8674 
Web: www. toshiba. com/taisisd 


Switching Power Supply 

THE 25-AMP MIGHTYLITE 
switching power supply can power HF 
transceivers or 2-meter/440 MHz 
mobile or base and accessories in the 
shack, or anywhere else you need it. Its 
three-inch dual meters are brightly illu¬ 
minated to make it easy to monitor volt¬ 
age and current. 
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MightyLites are so lightweight and 
small that they can be carried in the 
palm of the hand—no more heavy, bulky 
power supplies. The 2 5-amp version, 
the MFJ-4225MV, weighs just 3.7 lbs., 
five times lighter than an equivalent 
switching power supply, and measures 
only 5 3 A by 4 l A by 6 inches. 

The unit features a front-panel volt¬ 
age control to vary the output voltage 
from 9 to 15 VDC and yields a highly 
regulated voltage output. It gives less 
than 35 mV of peak-to-peak ripple and a 
better than 1.5% load regulation under a 
25-amp full load. Users won’t hear hash 
in the signal, and their buddies won’t 
hear it on their end either. 

The MFJ-4225MV has three sets of 
output terminals, including a pair of 
heavy-duty five-way binding posts and a 
cigarette lighter socket for mobile acces¬ 
sories. In addition, in the rear there are 
two sets of quick-connects for accessories. 

The powder supply is fully protected 
with over-voltage and over-current pro¬ 
tection circuits and with a quiet internal 
fan to cool it. The MightyLite is fused, 
has a switchable AC input voltage, works 
from 85 to 135 VAC, meets FCC Class 


B regulations, and provides 25 amps 
maximum or 22 amps continuous. 

The MFJ-4225MV sells for $149.95. 
The MFJ-4245MV MightyLite, a 45- 
amp version, is also available for 
$199.95. 

MFJ ENTERPRISES, INC. 

P.O. Box 494 

Mississippi State , MS 39162 
Tel: 800-641-1800 
Fax: 601-323-6551 
e-mail: 7ttfj@7tifetiteiprises.com 
Web: www.mfentetprises.com 


SDRAM Memory Tester 

WITH THE COMPUTER INDUS- 
try’s move to the Intel PC 100 mother¬ 
board standard, there is a great demand 
for true 100-MHz testing equipment. 
The 125-MHz test engine and the 1-ns 
speed resolution technology of the Sync 
DIMMCHECK 168 adapter combine to 
provide an affordable testing solution for 
SDRAM and standard EDO/FPM 168- 
pin DIMM modules. 
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The adapter snaps into the Simcheck 
II or Simcheck Ilse. With the push of a 
single button, the fully automatic test 
programs allow even non-technical per¬ 
sonnel to test memory. The adapter 
quickly tests the module’s functionality, 
size, speed, type, and gives detailed 
structure information. 

It then proceeds with full SDRAM 
mode tests and comprehensive Page 
Burst and Blank Interleave tests. The 
Sync DIMMCHECK 168 adapter pro¬ 
vides full support for SPD data (Serial 
Presence Detect), including reading, 
editing, and programming. The adapter 
retails for $995. 

ARISTO COMPUTERS, INC. 

6100 SW 105^ J Avenue , Suite 300 
Beaverton, OR 91008-5484 
Tel: 800-3AR1STO or 503-626-6333 
Fax: 503-626-6492 
Web: www.aristoco7ti.com SI 21 
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The ARRI Handbook for Radio 
Amateurs: 1999 Edition 

edited by R. Dean Straw , N6BV 
American Radio Relay League 
225 Main Street 
Newington , CT 06111-1494 
Tel: 800-243-7767 
Fax: 860-594-0303 
e-mail: itardette@arrl. org 
Web: wwwairl.org 
$32 


THE AKRL 

HANDBOOK 


The 76^ edition of 
the handbook 
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maintains its repu¬ 
tation as the best 
all-around electron¬ 
ics reference. Over 
the past 75 years, 
this guide has 
meant many things 
to generations of 
hams, students, 
engineers, and technicians. It’s been an 
extensive resource for projects for all 
levels of building experience, an invalu¬ 
able source of reference material, and a 
thorough foundation of electronics and 
communications theory. 

This 1200-page book has served as 
an overview of what hams do and how 
they do it. For newcomers to the hobby, 
it’s provided an introduction to the 
modes and equipment hams use, as well 
as to die theory. 

The new projects in this edition 
include a 13.8-V/40-A switching power 
supply, a legal-limit Svetlana 4CX1600B 
amplifier, and a voice keyer, as well as an 
enhancement to die high-power anten¬ 
na tuner introduced in the Handbook’s 


last edition. In response to reader’s com¬ 
ments, this volume includes PC tem¬ 
plates for die weekend projects. The 
larger more complex templates are on 
the ARRL Web site listed above. 

The handbook is divided into 30 
chapters grouped under five headings: 
Introduction, Fundamental Theory, 
Practical Design and Projects, 
Construction Techniques, and Operating 


Practices. In addition, die software for 
die book is now available separately. It 
can be downloaded from either the 
League’s Web site or from its Hiram BBS, 
or it can be ordered for a nominal cost. 


ECG Semiconductor Master 
Replacement Guide r 18th Edition 

from Philips ECG 
Tel: 800-526-9354 
Web: www.ecgphilips.com. 

Free 



The latest ECG 
Master Replace¬ 
ment Guide con¬ 
tains a wide variety 
of high quality 
replacement 
devices for the 
entertainment 
industry and commercial and industrial 
companies. The most comprehensive, 
single source of replacement informa¬ 
tion available today, the 18 th edition of 
this guide features new products, new 
product families, additions to existing 
lines, and approximately 300,000 cross- 
references. Using the expanded cross- 
reference guide and other selector 
guides makes it easy to select the best 
ECG part for an application. 

ECG now offers die most complete 
user cross-reference library in the indus¬ 
try—the entire data base has been 
updated from the recently published 
212T Master Guide and the software 
has been upgraded. The Philips ECG 
Instant Cross program is available in both 
DOS format and Microsoft Windows 


To order books 
in this maga¬ 
zine or, any book in print. Please call 
anytime day or night: (800) BOOKS- 
NOW (266-5766) or (801) 261-1187 ask 
for ext. 1456 or visit on the web at 
http://www.BooksNow.com/popular- 
electronics.htm. 

Free catalogs are not available. 



3.1 and 95. 

Philips ECG semiconductors are 
available through a global network of 
distributors. The ECG Semiconductor 
Master Replacement Guide , 18th Edition is 
free upon request from your local dis¬ 
tributor. Contact Philips ECG at the 
phone number or Web site listed above 
to locate the nearest distributor. 


Stopping Spam 

by Alan Schwartz and Simson Gaifinkel 
O'Reilly & Associates, Inc. 

101 Morris Street 

Sebastopol , CA 95472 

Tel: 800-998-9938 or 707-829-0515 

Fax: 707-829-0104 

Web: www.orcilly.com 

$19.95 


Stopping 


Spam 
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Why are we getting 
spam—junk mes¬ 
sages, unsolicited 
ads, come-ons, and 
pornography in our 
e-mail mailboxes, 
and newsgroups— 
and who is sending 
them? This book 
answers these ques¬ 
tions about unwant¬ 
ed e-mail messages 
and inappropriate news articles, dis¬ 
cussing what can be done about them and 
how they can be stopped and even out¬ 
lawed. According to the authors, “Spam 
is the Internet’s version of junk mail and 
telemarketing calls ... all rolled into a sin¬ 
gle annoying electronic bundle.” 

Meant for everyone who surfs the 
net; for administrators of systems, news- 
groups, and networks; and for Internet 
service providers (ISPs); Stopping Spam 
covers methods to help stop junk e-mail. 
The top three weapons in this battle are 
keeping your e-mail address private or 
disguising it, using filters, and register¬ 
ing complaints about spam to ISPs. 

In addition to technical details, read¬ 
ers will find entertaining stories about 
famous Internet chain letters and court 








































cases. This book is enjoyable and timely, 
and it arms you against Internet abusers. 


Winter 1999 M Form 
9esigner's Guide 

Analog Devices 

One Technology Way 

P.O. Box 9106 

Nonvood , MA 02062-9106 

Tel: 800-262-5463 or 781-329-4700 

Fax: 508-894-5114 

Web: www.analog.co??! 

Free 
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Analog Devices 
designs, manufac¬ 
tures, and sells 
sophisticated elec¬ 
tronic components 
Jm and subsystems for 
use in signal pro- 
H IpU cessing. In the last 
year, they intro¬ 
duced more than 
100 new products, 
bringing their total product lines to over 
1500 items. To provide maximum use¬ 
fulness to designers of new equipment, 
die contents of the selection guide are 
limited to products most likely to be 
used for the design of new circuits and 
systems. 

This catalog is organized for quickly 
narrowing the product search using its 
“Trees” or “Selection Guides.” The text 
begins with an introduction to new 
products, including ADfiC8I2 Micro- 
Converters; dual access accelerometers; 
and DSP processors, such as the ADSP- 
21061. At the back of this volume, read¬ 
ers will find a list of older products still 
in production, as well as a guide to sub¬ 
stitutions and those part numbers that 
are on lifetime buy. 

This publication, coupled with die 
CD-ROM (available separately), makes 
for a paper/paperless data book. Once 
readers have found a solution, they can 
print the data sheet from the CD-ROM 
or use the Web or die faxback system to 
download it. The CD-ROM contains all 
the data sheets, along widi parametric 
search engines, application notes, SPICE 
models, and a cross-reference guide. 


Combinatorial Gptimization 

by William J. Cook , William H. 
Cunningham , William R. Pulleyblank , 
and Alexander Schrijver 


Wiley-Interscience 
John Wiley & Sons , Inc. 

605 Third Avenue 
New York, NY 10158-0012 

One of the most 
vital areas of 
applied mathemat¬ 
ics, combinatorial 
optimization inte¬ 
grates techniques 
from combina¬ 
torics, linear pro¬ 
gramming, and the 
theory of algo¬ 
rithms. Because of 
its success in solv¬ 
ing difficult problems in areas from 
telecommunications to VLSI and in 
areas from product distribution to air¬ 
line crew scheduling, the field has grown 
over the past decade. 

Written by a team of experts, the text 
offers a thorough, highly accessible 
treatment of bodi classical concepts and 
recent results. It is an ideal introduction 
to this mathematical discipline for 
advanced undergraduates and graduate 
students of discrete mathematics, com¬ 
puter science, and operations research. 
Topics include network flow problems, 
optimal matching, integrality of polyhe- 
dra, matroids, and NP-completeness. 

Featuring logical and consistent writ¬ 
ing, clear explanations, real-world exam¬ 
ples, and helpful exercises, this volume is 
sure to become a standard in the field. 


Tel: 212-850-6336 

$49.95 


Combinatorial 


Optimization 
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1998/99 Jensen Tnnls Catalog 

Jensen Tools Inc. 

7815 S. 46 th Street 
Phoenix, AZ 85044-5599 
Tel: 800-426-1194 

Fax: 800-366-9662 or 602-438-1690 
e-mail:jensen@sta 71 leyworks.com 
Web: www.je7ise7itools.co77! 

Free 

Jensen Tools—sup¬ 
plier to the elec¬ 
tronics industry 
since 1954—has 
completely 
redesigned and 
expanded their cat¬ 
alog; this edition is 
308 full-color 
pages. This com¬ 
prehensive refer¬ 
ence guide features premium 
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Jensen-brand products, including 50 
pages of original JTK tool kits, a new 
line of high quality handheld JTM mul¬ 
timeters, and an extensive selection of 
hand tools. 

Over 5000 total products from all 
major manufacturers are available, includ¬ 
ing test equipment, computer and LAN 
support, wire and cable, telecom, power 
tools, soldering, storage and handling, 
work stations, lighting and optical, shop 
supplies, and communications products. 
Hundreds of new products—many new to 
the industry—have been added. 

A complete online catalog with 
secure e-commerce is also available at 
the Web site above. 



Semiconductor Material and Device 
Characterization, 2 nd Edition 

by Dieter K. Schroder 
Wiley-Interscicncc 
Jolm Wiley & Sotis , Inc. 

605 Third Ave7iue 
New York, NY 10158-0012 
Tel: 212-850-6336 
$89.95 

Devoted to the 
characterization 
techniques used by 
the modern semi¬ 
conductor industry 
to measure diverse 
semiconductor 
materials and 
devices, this book 
covers the full range 
of electrical and 
optical characteriza¬ 
tion methods, while thoroughly treating 
the more specialized chemical and phys¬ 
ical techniques. It is a practical and an 
essential reference for research and 
development in the industry, as well as 
for students at the graduate level. 

This edition covers the many innova¬ 
tions in the field during the last decade. 
The easy-to-use text includes a real- 
world mix of units, rather than strictly 
MKS units. From the detection of 
metallic impurities in silicon wafers to 


Oim.8 K. SGHRIDUt 
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the use of microwave reflection to mea¬ 
sure contactless resistivitity, each chap¬ 
ter presents state-of-the-art tools and 
techniques. There are numerous exam¬ 
ples, and end-of-chapter problems have 
been added for this edition. In addition, 
there’s a new chapter on reliability and 
probe microscopy. Five hundred illus¬ 
trations were also revised. 



Antique Electronic Supply 
6221 South Maple Avenue 
Tempe , AZ 85283 
Tel: 602-820-5411 

Fax: 800-706-6789 or 602-820-4643 
e-mail: info@tubesandmore. corn 
Web: www.tubesandmore.com 

Free 

Offering the most 
diverse line of prod¬ 
ucts for all types of 
tube gear, including 
vacuum tubes, 
transformers, 
capacitors, parts, 
supplies, and litera¬ 
ture, this 72-page 
catalog contains 
many new products. 
Among them are 
ferrite rods, inductor coils, gift items, a 
line of Hammond classic 300-series 
power transformers, a line of telegraph 
keys, books, and many other products. 
1 here are also newly packaged 
“Screamin’ Deals.” 

The telegraph keys are high quality, 
beautifully made, and reasonably priced; 
and they are great gifts for the ham in 
your life. Three types of keys are avail¬ 
able: straight key, iambic paddle, and a 
dual straight key and iambic paddle. 
They are imported from Spain, have 
gold-plated brass keys on an olive wood 
base, and the handles and knobs are 
teakwood. m 


BUY BONDS 




M any electronics enthusiasts discovered that the bridge from 
classroom theory books to hands-on project building is difficult 
to span at times without a handy pocket guide. Even the equipment 
manual to operate a gadget often makes things murkier rather than 
clearer. A compact text authored by a seasoned expert with hands-on 
knowledge and a knack of writing in an easy-to-understand style is 
many times more valuable than the price of ponderous theory and 
equipment manuals or the parts for a project that could be damaged. 
Here’s a sampler of some titles you may want to own! 

ELECTRONIC HOBBYIST DATA BOOK —The info you need to transport you 
from the schematic diagram to project parts. Pin-outs, color codes, truth 
tables, parts parameters, etc. Order BP396- $10.99 Includes S & H 

PRACTICAL INTRODUCTION TO SURFACE MOUNT DEVICES— A technolo¬ 
gy that spun off the automated assembly line into the grasp of experimenters 
and project builders. Order BP411- $9.99 Includes S & H 

THE INTERNET AND THE WORLD WIDE WEB— The most difficult part of the 
Internet is its mystery. Erase the mystery and you’ll become the super surfer 
with a little help from this book. Order BP403- $10.99 Includes S & H 

PRACTICAL OSCILLATOR CIRCUITS —If your budding project requires an 

oscillator, you can design it and build it from the many types described here 

in a hobbyist-friendly style. Order BP393- $9.99 Includes S & H 

EASY PC INTERFACING —Hot shot Pentium computers to the lowly XT slow poke 

can interconnect to the outside world to sense and/or control events governed by simple 

writeable software and simple home-brew projects. Order BP385- $9.99 Includes 

S&H 
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Number of books ordered 


Electronics Technology Today Inc. 

P.O. Box 240 

Massapequa, NY 11762-0240 Amount enclosed S_ 

Please send me the following book(s) that I checked: 

□ BP396- Electronic Hobbyist Data Book— $ 10.99 

□ BP411- Practical Introduction to Surface Mount Devices—$ 9.99 

□ BP403- The Internet and the World Wide Web— $ 10.99 

□ BP393- Practical Oscillator Circuits— $ 9.99 

□ BP385- Easy PC Interfacing— $ 9.99 

All above prices include shipping and handling. 

Name/Company__ 

Address_Apt. 

City_ 


State 


ZIP 


Sorry, no orders accepted outside the USA and Canada. All payments must be in US 
j_ funds! NY state residents must include local sales tax. Allow 6-8 weeks for delivery. 






































Crash-Data Recorders for Your Car 



NOT ONLY WILL AIR BAGS DEPLOY in frontal crashes In many 1999 General Motors 
cars, but five seconds of critical pre-crash data will be recorded that could help reconstruct 
the accident and provide information for designing safer vehicles. 


A s tragedy has shown us, the 
“black boxes” carried by airliners 
are often the most important 
source of evidence in helping the investi¬ 
gators determine the precise reasons for 
an aircraft crash. Now diat same concept 
is moving to the family automobile: 
Though less sophisticated, nine different 
1999 General Motors cars feature “black 
box” crash-data recording capability. The 
1999 models scheduled to be fitted with 
the new system include the Buick 
Century, Park Avenue and Regal; Cadillac 
Eldorado, Deville and Seville; Chevrolet 
Camaro and Corvette; and Pontiac 
Firebird. 

The system, which GM calls an 
advanced event-data recorder, is an 
enhancement of the air-bag sensing and 
diagnostic module (SDM) diat has been 
installed in GM-built vehicles for sever¬ 
al years. The SDM records information 
about die readiness of the air-bag sys¬ 
tems when die sensors are activated and 
if the driver’s safety belt is being used at 
air-bag deployment or in a near-deploy- 
ment crash. 

Gathering More Information 

The new enhanced system adds vehi¬ 
cle speed, engine RPM, throttle posi¬ 
tion, and brake use for the five-second 
period before the crash. The data is cap¬ 
tured in one-second intervals by a 
method conceptually similar to an end¬ 
less-loop tape. Actually, the term “black 
box” is a misnomer since enhancements 
included in the SDM required no addi¬ 
tional hardware, just connections to a 
local area network within the vehicle so 
the SDM can “talk to” the other com¬ 
puters and sensors in the vehicle. 

In the event of a crash, an SDM sens¬ 
es any frontal impact and determines 
when to deploy the air bags. Now it also 
provides a signal to store the data on 
four additional parameters taken during 


the previous five seconds. The recorded data 
oui be retrieved even if the battery is discon¬ 
nected or the SDM box is unplugged. 

The enhanced SDM stores informa¬ 
tion whenever a severe impact causes the 
air bags to deploy; under certain circum¬ 
stances, it may also store data for a 
“near-deployment” event. An impact at 
about 12 mph or greater into a rigid bar¬ 
rier will trigger data collection as will a 
crash into a parked car at 24-30 mph. 
Data storage will occur only during 
frontal collisions—the major cause of 
death or serious injury in crashes. 

Making Safer Cars 

Like black boxes in airliners, which 
provide important research data that can 
prevent future crashes, event data 
recorders installed in automobiles could 
also help design safer vehicles. Last year, 
the NTSB recommended to the 
National Highway Traffic Safety 
Administration (NHTSA) and the auto¬ 
motive industry that they “gather better 


information on crash pulses and other 
crash parameters in actual crashes, uti¬ 
lizing current or augmented crash sens¬ 
ing and recording devices.” This system 
answers this recommendation. 

The GM advanced event data 
recorder will provide significant real- 
world data to improve automotive safety. 
Researchers will have new information 
on how drivers react to hazards and inter¬ 
act with their vehicles. That information 
can help provide critical insight into 
crashes and resulting injury patterns. The 
bottom line is data that can eventually 
lead to improved designs that are more 
crashworthy. 

Post-crash reconstruction will also 
be easier and more precise thanks to 
these units. Data from the recorders will 
be available to augment data collected 
by law-enforcement and insurance 
investigators. Future vehicle-defect 
investigations and rule making can also 
benefit by having a more objective and 
scientific basis.— By Bill Siuru m 
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Virtual Reactions 

T he development of the virtual 
microscope is still in the early 
stages, but NEC’s latest computer-simu¬ 
lation technologies have advanced to the 
point that scientists can “watch” and 
replay the complex mechanisms of 
chemical reactions at the atomic and 
molecular level. A detailed understand¬ 
ing of such mechanisms should make it 
possible to make existing production 
methods safer and more efficient. 

The virtual microscope is a molecu¬ 
lar simulation system that uses a super¬ 
computer to recreate the chemical 
reaction process—as understood by 
quantum mechanics—that occurs when 
molecules collide and displays the 
process using computer graphics. 
Chemical reactions occur on the 
picosecond (one trillionth of a second) 
scale. The virtual microscope can solve 
Schrodinger’s equations in femtosec¬ 
onds (one quadrilliondi of a second). 
When one cycle of calculations is com¬ 
pleted every ‘/jo* of a second and the 
results are continuously displayed via 
computer graphics, the chemical reac¬ 
tion process can be portrayed with 
smooth animation. Because it is an on¬ 
line simulation, the scientists’ com¬ 
mands, such as degree of rotation and 
magnification of the graphics, can be 
processed during die calculation step. 
Parameters that in a laboratory experi¬ 
ment would correspond to variables 
such as temperature can also be changed 
during the simulation. 

Where the virtual microscope differs 
from conventional simulation systems is 
that when the scientists actively inter¬ 
vene in the simulation, they can observe 
chemical reactions as if they were watch¬ 
ing them through a microscope in the 
lab. Using a virtual microscope, scien¬ 
tists can watch chemical reactions occur¬ 
ring at slow-motion speeds of 10 to the 
14 th power and magnifications of 10 to 
the 9 th power. 

Among the benefits of the virtual 
microscope are that 1) chemical behav¬ 
ior of molecules unseen in the natural 
world can be observed; 2) simulations 
can be run to mimic extreme conditions 
of pressure and temperature; 3) the time 
scale can be controlled at will—slowing 
down the reaction, stopping it, or even 
running it backwards; 4) magnification 
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THE CONTROL SCREEN FOR NEC’s virtual microscope. The settings on the left affect the 
speed, viewing angle, and other parameters of the atomic-level reaction seen at the right. 


and rotation of the graphics display is 
also possible, meaning that observers 
can voluntarily change their visual per¬ 
spective of the reaction; and 5) comput¬ 
er simulations are perfectly safe, with no 
danger of accidents or mishaps. 

With this virtual microscope system, 
a graphic work station is in charge of the 
image processing. In the upper left cor¬ 
ner of die screen, there are control but¬ 
tons similar to the pause and rewind 
buttons on video recorders. Clicking on 
these buttons makes the simulation stop 
or back up. The chemical reaction can 
be seen developing over time on the 
right side of the screen. While watching 
the reactions unfold, the viewer’s per¬ 
spective and variables such as tempera¬ 
ture can be changed to give a true 
understanding of the mechanisms 
involved.—Courtesy Look Japan, 
(November 1998); reprinted with per¬ 
mission Q 

Reduce Stress: 
Stare at Your 
Computer Monitor 

W ith computer users and TV view¬ 
ers spending increasingly more 
time in front of the screen on the job 
and at home, scientists have expressed 


increased concern about the extent of 
long-term exposure to CRTs. The Fresh 
Biobisplay CRT (Cathode Ray Tube) 
from Samsung Display Device (SDD) is 
a “major breakthrough” in CRT tech¬ 
nology values for computer monitors 
and televisions. 

“Fresh BioDisplay is engineered to 
be environmentally safer than a standard 
CRT,” said Hunsoo Kim, general man¬ 
ager of SDD. This CRT’s technology 
increases the delivery of carefully modu¬ 
lated light waves in the far-infrared por¬ 
tion of the spectrum, strongly reducing 
stress on the viewer. 

In a study conducted by Dr. Machi 
Yoshio, a professor at Tokyo Denki 
University and an expert in the physio¬ 
logical measurements of “subtle energy,” 
subjects who viewed Fresh BioDisplays 
over long periods displayed a marked 
reduction of stress. According to Dr. 
Yoshio, the far-infrared ray (FIR) emis¬ 
sions from these CRTs increased alpha 
wave production in viewers, a bio-bene- 
ficial effect that resulted in less stressful 
brain wave patterns. 

Aside from stress, another concern is 
the physical impact of CRTs on users. 
Standard CRTs generate positive ions 
caused by high voltage and heat, thus 
breaking the “ion balance.” Aging, 
caused by high-speed heavy ions in dust 
colliding with the face, is promoted by 
long-term exposure to electrostatic 
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A REAR-VIEW of Samsung’s Fresh BioDisplay. A ceramic coating on the CRT’s funnel 
increases negative ions, and a variety of techniques have been used to reduce possibly 


harmful EMF radiation. 

fields. According to scientific research, 
the reduction of electrostatic charges 
collecting on the surface of the case can 
slow premature aging of facial skin 
through the development of a dust- 
reduction feature. 

Fresh BioDisplay’s dust-reduction 
feature—made possible by a special 
ceramic coating on the CRT funnel— 
supplies continuous bio-beneficial nega¬ 
tive ions that decreases the induced 
electrostatic charges on the monitor case. 
Even the manufacturing process reduces 
electrostatic charges and generates nega¬ 
tive ions during the arc discharge. As an 
example, by “ion-count” measurement, 
4000±250/cc of negative ions are detect¬ 
ed from the Fresh BioDisplay when the 
negative ions in the atmosphere are only 
approximately 80/cc. 

On the surface of a Fresh BioDisplay 
15-inch monitor, dust absorption is 
reduced by 50%. SDD has also reduced 
possibly harmful EMF (electromagnetic 
fields) generated from the deflection 
yoke by coating the exterior cone with a 
conductive material and connecting the 
cone to the external conductive graphite 
coating and grounding. At the same 


time, the CRT’s panel is coated with 
conductive material, and lastly this thin 
film is connected to die screen with con¬ 
ductive tape. m 

Code Red—Putting 
The Pieces Together 

n earthquake rocks a large modern 
city, injuring hundreds of people, 
producing major structural damage, 
knocking out electrical power, breaking 
gas mains, and causing an industrial 
plant to leak toxic chemicals. Collapsed 
bridges and buildings prevent emer¬ 
gency vehicles from reaching the 
injured, from attending to dozens of 
small fires before they become big ones, 
and from carrying supplies to hospitals 
and rescue workers. 

How do emergency responders and 
city official cope with the situation? How 
do they deploy resources where they are 
most needed? How can diey prepare in 
advance for such disasters, and what can 
they do to recover from them? 

Taking advantage of the Los Alamos 


National Laboratory’s high-performance 
computing capability, the Lab’s 
researchers are working on a project to 
give city officials, regional planners, 
police, and other agencies a tool to help 
them plan for and respond to all kinds of 
disasters. The project, called the Urban 
Security Initiative, links a wide range of 
urban subsystems—transportation, ener¬ 
gy and water distribution, weather, infra¬ 
structure, ecosystems, economic 
activities, geology, and demographics— 
into an integrated system that contains all 
the pieces of the project and combines 
them into common databases along with 
geographic information. 

“The tools being developed through 
this project can be used to help deal with 
natural disasters, environmental prob¬ 
lems, the threat of chemical or biological 
attacks, industrial accidents, and other 
events,” said geologist Grant Heiken, a 
member of the Urban Security Team. 
The project, now in its second year, 
involves many scientific disciplines, 
huge amounts of data, dozens of com¬ 
puter programs and tricky interfaces, 
and numerous collaborations. Heiken 
likens it to a big jigsaw puzzle being 
assembled by different groups, with var¬ 
ious sections emerging and then needing 
to be connected properly to make a 
complete picture. 

In addition to improving the 
responses to emergencies, the project is 
designed to help prepare for catastroph¬ 
ic events more effectively. “In order for a 
user community to know how to deal 
with the immediate aftermath of an 
earthquake, it would be very helpful to 
conduct training simulations,” said 
astrophysicist Eric Jones. “People also 
want to find out where to locate their 
resources before a disaster happens to 
provide the most effective response.” 

One collaboration is with the 
Southern California Earthquake Center 
and other California agencies on a project 
to link computer models of seismic 
ground motion, earthquake-damage pre¬ 
dictions, and die infrastructure of the city 
of Los Angeles to enhance pre-planning 
and emergency responses. One of the 
models is of the effects of a major earth¬ 
quake in the L.A. area. 

In addition to collaborating on earth¬ 
quake modeling in Southern California, 
the team is working with other cities, 
federal agencies, and professional orga- 
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nizations. In one program, they are urg¬ 
ing additional studies of urban systems, 
including a request for a declaration of 
the years 2001 to 2010 as the “Decade of 
Science in the Cities.” Since almost all 
growth worldwide is in cities, which are 
the places most vulnerable to disasters, 
Heiken believes that “Developing a sci¬ 
ence-based understanding of their vul¬ 
nerabilities will help them survive.” 

Seeing Machines in 
A Grain of Pollen 

J im Smith, manager of Sandia’s 
Intelligent Micromachine Depart¬ 
ment—together with researchers Trey 
Roessig, A1 Pisano, and Roger Howe 
from UC Berkeley—have built a micro¬ 
electromechanical systems (MEMS) 
prototype that functions as a clock 
source. The minuscule machine, with 
moving parts the size of a pollen grain, 
performs the same job as quartz crystals. 

Micromachines are made from poly¬ 
silicon—the same material used in man¬ 
ufacturing ICs. Because of this, the 
micromachines and ICs can be con¬ 
structed on one chip. 

The micromachined clock source, 
conventional ICs, and other microma¬ 
chined elements can be built simultane¬ 
ously to form a complete “system on a 
chip,” Smith says. If mass produced, the 
chips could dramatically reduce prices 
and increase reliability. 

Hundreds of thousands of the chips 
can be built on a single silicon wafer. 
Manufacturing costs would decrease 
sharply, because assembly would be 
unnecessary. Currently, quartz-crystal 
timing devices and ICs are manufac¬ 
tured separately and then assembled. 

The MEMS prototype would serve 
as a replacement clock source. It consists 
of two very fine strings or tines—ten 
would fit on a pin head—anchored in 
parallel to actuator frames the size of red 
blood cells. The process of building 
these devices at Sandia appears capable 
of fabricating integrated oscillators with 
frequencies above 10 MHz. Despite the 
high frequencies, these micromachines 
are producing very low noise. The fre¬ 
quencies provide the constant timing 
signals necessary for the digital electron¬ 
ics device to operate. 


Micromachines, in the shape of a 
tuning fork, serving as oscillators are not 
new. The uniqueness is putting the 
MEMS oscillator on the same chip as 
the ICs. [J3 


Cool Chips 

R esearchers at Sandia National 
Laboratories have developed a sub¬ 
strate that removes heat from 
microchips and PC boards, keeping 
them closer to their optimum operating 
temperatures. The Sandia approach uses 
an intricate network of microscopic, 
coolant-filled passages formed directly 
within die substrate. 

In a few years, a dime-size microchip 
may house as many as 10 million transis¬ 
tors. But the electrical resistance created 
within that tiny world even cause today’s 
tightly packed microprocessors to get 
hot—really hot! Hot microchips and PC 
boards fail faster. More damaging are 
temperature differences, or gradients, 
across chips that can cause tiny cracks 
and stress voids in the wiring. 


Various heat-removal methods have 
been devised for high-end microelec¬ 
tronics but not for everyday electronics 
devices—because of the cost. As these 
get smaller and operate hotter, even the 
most common devices may soon require 
heat-removal technology. 

Manufacturers have added small 


tubular heat pipes to the surfaces of 
microchips to carry some heat away 
from circuitry and transfer it to other 
elements, such as the external surfaces of 
the PC board. But these surface connec¬ 
tions are very ineffective heat removers. 
In the new Sandia substrate, the “micro¬ 
heat pipes” built directly within the sub¬ 
strate material, carry much more heat 
away from the chip. 

Sandia is working to license the tech¬ 
nology to a California firm. Research 
and development agreements are also 
being discussed with end users in the 
U.S. microelectronics industry. 

Quantum Computer 
Calculations 

S cientists have manipulated the 
atomic spin of molecules to demon¬ 
strate that reliable calculations can be 
made by a quantum computer. A report 
was published in a recent issue of 
Physical Review Letters (PRL) on the first 
experimental use of quantum error cor¬ 


rection and on a demonstration of a 
three-bit quantum computing system. 

Working with David Cory at MIT, 
Los Alamos National Laboratory physi¬ 
cists Raymond Laflamme, Wojciech 
Zurek, and Emanuel Knill are using 
nuclear magnetic resonance (NMR) to 
test their theories. “We have demon- 



A NEW MICROCHIP SUBSTRATE loaded with built-in “micro-heat pipes” is examined 
through an infrared thermal imaging microscope. 









chip itself. These silicon-size packages 
will benefit designers trying to solve 
hoard-layout problems. 

“It’s the lowest-cost way for one chip 
to talk to another chip,” said Michael 
Bolan, vice-president of product devel¬ 
opment. “The electron path goes in one 
bump and out die other. This is in con¬ 
trast to the higher number of connec¬ 
tions needed for traditional chips.” 

The smallest Chip-Scale Package 
(CSP) in the industry, these 1-Wire CSPs 
can be the size of a pin head (as small as 
0.77mm X 1.3mm X 0.43mm), yet are as 
rugged as their larger, plastic-packaged 
counterparts. Chips in this package range 
from a simple silicon serial number to 
devices that include memory and temper¬ 
ature sensors, and all of them attach 
directly to printed circuit boards with on- 
chip solder-bump connections. 

The solder bump adds just 0.004 
inches (0.1mm), an insignificant increase 
to the 0.77-mm height of the chip. 
When placed and reflowed on printed 
board traces, these solder bumps form 
strong joints. Shear and pull strength 
tests show that the solder-bump method 
of board attachment exhibits perfor¬ 
mance equal to traditional plastic pack¬ 
ages. The new 1-Wire CSP packaging 
passes tests for temperature cycling 
(1000 cycles of -55°C to +125°C), accel¬ 
erated operating life, biased moisture, 
and autoclave. 

Manufacturing is simplified as elec¬ 
tronic assemblers won’t have to retool 
their automated pick-and-place equip¬ 
ment to place the 1-Wire CSPs on cir¬ 
cuit boards; they can use the same 
equipment that places other compo¬ 
nents, such as surface-mount chip resis¬ 
tors and capacitors. 

“Innumerable everyday things—like 
printer cartridges, battery packs, medical 
consumables, and even weather sensors 
for digitizing the wind—can be more 
intelligent because the chip can fit into a 
tight space and survive the use environ¬ 
ment,” Bolan said. “Often design engi¬ 
neers run out of room as they seek to 
integrate more and more functionality 
into ever smaller form factors. Until now, 
we needed to seal the chip from outside 
contaminants using a package many times 
larger than the chip it housed.” 

For more information, see Dallas 
Semiconductors’ Web site: 
www. dalscmi. com . CQ 


SHOWN HERE IS A THIMBLEFUL OF 1-Wire chips (actual-size), and in the upper right 
corner is a chip magnified many times. 


strated for the first time that our quan¬ 
tum error correction works as expected. 
It is also the first time anyone has manip¬ 
ulated three bits in a quantum mechani¬ 
cal way,” said Laflamme. “This is the 
most interesting proof to date that quan¬ 
tum computing is not just a crazy idea.” 

Unlike today’s “classical” computers 
that make calculations with a binary sys¬ 
tem of zeroes and ones from digital 
switches, first-generation quantum com¬ 
puters are assembled from molecular 
switches called qubits. A qubit can rep¬ 
resent one, zero, or potentially any state 
in between. A functional quantum com¬ 
puter will manipulate atoms to perform 
many calculations at once by taking 
advantage of quantum mechanics, which 
allows qubits to represent many states 
simultaneously. 

“Suddenly you have information 
encoded on single atoms, and you can do 
things that you never thought you would 
be able to do before,” said Laflamme. 
Until recently, the main problem for 
quantum computing was believed to be 
an inability to correct errors. Two years 
ago, the Los Alamos team developed a 
scheme that uses repetitive processing to 
reduce the probability of errors. For the 
general error type, every encoded qubit 
is checked for errors, corrected, then 
multiplied five times. Those five qubits 
also get checked for errors, then correct¬ 
ed and multiplied, etc. Knowing how 
many steps a particular calculation takes, 


die theorists can determine the number 
of checks needed to ensure the calcula¬ 
tion’s accuracy. 

Now the physicists have adopted 
NMR techniques for experimenting 
with qubits. NMR allows scientists to 
manipulate the atomic spins of nuclei by 
applying an electromagnetic pulse to 
molecules diluted in a liquid. The signal 
is amplified by the molecules acting in 
parallel. Because the researchers knew 
the most common errors in NMR were 
of a specific type, they could test quan¬ 
tum error correction ideas using only a 
three-qubit system. 

Functional quantum computers that 
exceed current machines are years away. 
However, these experiments show the 
hurdles to overcome are merely 
mechanical—the difficulty of manipulat¬ 
ing individual atoms. E3 

Intelligence Comes 
in Small Packages 

T o meet the industry’s needs for sim¬ 
plified mounting and reduced size, 
Dallas Semiconductor’s “1-Wire” chips 
merge bi-directional, digital communi¬ 
cation and power into just one signal 
plus a ground return. Using flip-chip 
methodology, the wafer-level solder 
bumping process produces a ready-to 
use package no bigger than the silicon 
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Send your comments to the editors of Electronics Now Magazine 


FIG. 1 — PARTS-PLACEMENT DIAGRAM for the updated foil pattern 


Monitoring Lightning 

We have discovered that there was a 
printer’s error in the schematic diagram 
for the “Storm- Warning Lightning 
Monitor” (Electronics Now, October 
1998). The anode of D1 should be con¬ 
nected to the center conductor of J1 along 
with S2. Figure 1 in die article does not 
show that connection extending all die 
way; someone might think (incorrectly) 
that it should be connected to the outer 
conductor, grounding the input to IC1. 

We apologize for any problems that 
this misprint might have caused.— Editor 


.. .and Running Lights 

It has come to our attention that the 
foil pattern that appeared in the article, 
“Daytime Running Lights for Your Car” 
(Electronics Now, October 1998) had 
an error. A corrected foil pattern as well 
as an updated parts-placement diagram 
(Fig. 1) appears to the right. We regret 
any inconvenience that might have 
occurred .—Editor 


Input and Inlnrmallnn 

I am writing about three things that 
have been mentioned either in editorials 
or in “Letters” in Electronics Now. 

First, I like “Prototype.” Its coverage 
of new science and technology, die type 
of material covered, and the way it is 
covered make “Prototype” one of the 
first sections I read in each issue. 
Second, I like the idea of having a col¬ 
umn something like “Try This One” and 
“Technotes,” which were in Radio 
Electronics in the 1950s and 1960s. I 
had a few items published in those 
columns at that time, and I already have 
plans for two short items to submit to 
the new “Try This One.” 

Third, there have been several ques¬ 
tions about clocks that are self-correcting 
using radio signals from WWVB. I have 
just seen a catalog from Klockit (P.O. Box 
636, Lake Geneva, WI 53137-0636; Tel: 
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UPDATED FOIL PATTERN 


800-556-2548). As their name implies, 
they sell kits for building clocks. They 
also sell several types of clock movements 
or replacements for old movements. Two 
of their clock kits include a WWVB 
receiver. Probably of more interest to 
Electronics Now readers are clock 
movements, powered by one AA cell, 
which have a WWVB receiver. These sell 
for $27.95 plus shipping. 

BILL STILES 
Hillsboro, MO 


Airport Chatter 

I would like to point out a couple of 
items not originally mentioned in the 
article by Anthony Caristi, “The Airport 
Buddy” (Electronics Now, January 
1999)'. 
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The 108-136-MHz AM aircraft band 
covers ALL commercial communication, 
including ground-to-air as well as air-to- 
air and navigation. The frequencies 
between 108 and 118 MHz are for navi¬ 
gation, where you will hear mosdy VOR 
guidance beacons, with occasional voice 
messages from Flight Service Stations 
(FSS) to help identify a particular beacon. 
All non-military communications and 
navigation uses this band, including air¬ 
lines, cargo haulers, helicopters, and gen¬ 
eral aviation aircraft (which includes 
private aircraft). Most ground control 
frequencies, by the way, are located at the 
121-MHz range and will be referred to 
by the tower as “point 9.” 

The other item concerns the usage of 
this receiver on board the aircraft. It 
shouldn’t be used during a flight for sev¬ 
eral reasons. First, it is not a device 
approved by the FAA. Second, because 
of the lack of an RF preselector, there is 
probably substantial RF harmonics com¬ 
ing out of the antenna to interfere with 
aircraft communications and navigation. 

RS. I also have a private pilot’s license 
and a General Class FCC license. 
TODD SESTERO 
Towson, MD 


Lener-Writing Etiquette 

Okay, so you’ve finally completed 
that really neat project from the latest 
issue—but it doesn’t quite work correct¬ 
ly. Who can help you out? The author is 
the best person for the job, in all cases. 
We authors are always eager to help, and 
indeed, your inquiry lets us know that 
somebody is actually building this stuff! 
We sometimes wonder.... 

Yes, most of us are rather secretive— 
we don’t publish our phone numbers or 
addresses for a simple reason: privacy! 
We are, however, easily reached through 
the publication. Before you even take 
that approach, consider the following so 
that you might better expect a reply. 

Firsdy, do as much troubleshooting 
on the project as you can. Look for incor¬ 
rect wiring or wrong values on compo¬ 
nents. Don’t expect the authors to do all 
the troubleshooting for you. The more 
information you can provide, the sooner 
you can expect a solution to your prob¬ 
lem. Most requests for help turn out to be 
builder’s construction errors. 

Secondly, read the entire article once 
again to make sure that you didn’t miss 
anything. 

You have to realize that a project 


appearing in the latest issue was proba¬ 
bly conceived by the author over a year 
ago. Yes, it takes that much time to actu¬ 
ally prepare everything for publication, 
both by the author and the publisher. 
We go to great lengths to publish every¬ 
thing correcdy. But, as many people are 
involved in the process, errors will 
sometimes creep in. These are normally 
caught right after publication by die 
author (or editors) and corrections are 
noted in future issues and on the pub¬ 
lisher’s Web site. Try them first. 

As most authors write for a living, die 
article you’re inquiring about was prob¬ 
ably written about fifty or more articles 
ago. We tend to get a little hazy after all 
that time. In order to give an accurate 
answer, authors have to spend a consid¬ 
erable amount of time in researching the 
design and refreshing their memory. We 
do this quite happily. However, time is 
always in short supply for a writer. 

So now you’ve done all the ground¬ 
work, but still haven’t had any luck. Now 
it’s time to contact the author. Keep 
your inquiry brief and to the point. 
Describe your problem accurately. 
Above all, be courteous. Here’s how to 
get a prompt response: Send your 
inquiry along with a self-addressed 
stamped envelope (S.A.S.E) to the 
author, in care of the magazine. I don’t 
know how many inquiries I’ve received 
without the S.A.S.E. This usually means 
an extra delay in responding, especially 
when the reader is from another coun¬ 
try, which requires getting the correct 
postage. 

One of this author’s pet peeves is 
someone looking for free design infor¬ 
mation. I recently received a two-page 
letter listing over two dozen questions 
on formulas used for every facet of a 
complex design. A genuine reply to this 
type of letter would require writing an 
entire book. Besides, we actually incor¬ 
porate a few of our own trade secrets in 
our designs. We don’t intend to give 
these away for free—do you blame us? 

Write To: 

Letters, 

Electronics Now Magazine, 

500 Bi-County Blvd., 

Farmingdale, NY 11735 

Due to the volume of mail we 
receive, not all letters can be 
answered personally. All letters 
are subject to editing for clarity 
and length. 


If you ever do manage to find an 
author’s address or phone number, or if 
he chooses to make it public, please be 
considerate. Typically, a writer’s sched¬ 
ule is 24/7—he doesn’t have time to chat 
with you, no matter how nice or how 
desperate you are. The editors them¬ 
selves are pretty much in the same boat. 

So there you have it—the proper 
method of contacting an author for help. 
It’s dirt simple, and we’re always avail¬ 
able to help get the circuit going. We 
even enjoy it! We value ALL of our 
readers—don’t forget that. 

SKIP CAMPISI " EH 


THE COLLECTED WORKS OF 
MOHAMMED ULLYSES FIPS 

#166—By Hugo Gernsback. 

Here is a collection of 21 April 
Fools Articles, reprinted from 
the pages of the magazines 
they appeared in, as a 74- 
page, 8'/* x 11-inch book. The 
stories were written between 
1933 and 1964. Some of the 
devices actually exist today. 

Others are just around the comer. All are fun and 
almost possible. Stories include the Cordless 
Radio Iron, The Visi-Talkie, Electronic Razor, 30- 
Day LP Record, Teleyeglasses and even Elec¬ 
tronic Brain Servicing. Get your copy today. Ask 
for book #166 and include $9.99 (includes ship¬ 
ping and handling) in the US (First Class), Cana¬ 
da and Overseas (surface mail), and order from 
CLAGGK Inc., P.O. Box 4099, Farmingdale, NY 
11735-0793. Payment in US funds by US bank 
check or International Money Order. Allow 6-8 
weeks for delivery. maos 



PQPTRONIX ' 


Online 

Edition 


We’re on the web FREE 


http://www.poptronix.com 


Get your copy of the 

CRYSTAL SET HANDBOOK 



Go back to antiquity and build the 
radios that your grandfather built. 
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Build A Surface-Mount 

Shortwave Radio 

Build this radio using either surface-mount components , through-hole 
co?npone?its , or a mix of the two—the choice is yours. 


L ike many other professionals in 
the electronics field, electronics 
instructors must keep current with 
the latest technical changes and 
products. As technology advances, 
the skills and knowledge of the 
technician must advance as well. 
Therefore, it is often a challenge to 
develop new classroom projects 
that demonstrate such advances. 

The focus for many new designs 
is to make the product smaller, 
lighter, and faster. Because of that, 
surface-mount devices (SMDs) 
have rapidly replaced the older 
traditional through-hole compo¬ 
nents in many products. Therefore, 
students (as well as established 
electronics professionals) should 
learn about those devices as well. 
However, demonstration is not 
enough. To truly educate, the pro¬ 
ject must be just as interesting as it 
is educational—nothing is less 
instructional than a boring project. 
Fortunately, the Surface-Mount 
Shortwave Radio presented here 
combines learning with entertain¬ 
ment by introducing the builder to 
the fascinating world of shortwave 
listening. 

Although the Surface-Mount 
Shortwave Radio is a well-designed 
shortwave receiver, its main pur¬ 
pose is to educate. In many ways, it 
is a self-contained semiconductor 
course and lab exercise. During its 
construction, we will be working 
with (and learning about) Field- 
Effect Transistor (FET) circuits, oscilla¬ 
tors, operational amplifiers, varactor 
diodes, L-C circuits, Zener diodes, 
ceramic filters, bipolar transistors, 
power amplifiers, specialized 1C cir¬ 
cuits, and modern surface-mount 
devices. Yet, what truly makes the 
Surface-Mount Shortwave Radio 


PAUL YOST 

project unique is its construction 
versatility. The board design works 
with either standard components or 
their surface-mount equivalents. The 
builder has the option to use either 
type or both in any combination on 
the board. That means that you can 
practice with SMDs as much—or as 
little—as you want. 

Theory of Operation. The Surface- 
Mount Shortwave Radio is a super¬ 
heterodyne receiver with varactor 
tuning. It operates in the high-fre¬ 
quency (HF) band and is capable 
of receiving shortwave broadcasts 
from around the world. On a good 
night, stations from Africa, Australia, 
Europe, Asia, and South America 


can often be heard. 

The circuit's block diagram is 
shown in Fig. 1. It consists of seven 
main sections: the tuning oscillator, 
the RF amplifier/mixer, the IF filter, 
the IF amplifier/detector, the audio 
preamplifier, the audio power dri¬ 
ver, and the voltage regulator. 
Figure 2 shows the schematic for 
the circuit. Follow along with those 
diagrams as we discuss each sec¬ 
tion in turn. 

The Tuning Oscillator. The heart of 
any good superheterodyne receiv¬ 
er is its tuning oscillator. While that 
circuit mainly determines the fre¬ 
quency range of operation, it can 
also affect the sensitivity and clarity 
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Fig. I. When reduced to basics, the Surface- 
Mount Shortwave Radio is simply a superhetro- 
dyne AM receiver that can pick up stations that 
broadcast on frequencies as high as 17 MHz. 


of the station being heard. A prop¬ 
erly designed and functioning 
oscillator is therefore critical for 
proper operation of the entire 
receiver. For the Surface-Mount 
Shortwave Radio, the oscillator sec¬ 
tion is built around Ql, an MPF102 
general-purpose N-channel JFET 
(Junction Field-Effect Transistor). The 
tuned part of the circuit is a paral¬ 
lel-resonant LC "tank" circuit, locat¬ 
ed on the drain lead of Ql. The 
tank circuit is made up of LI, C8, 
and D2; those components set the 
frequency of operation. The part 
that actually tunes the oscillator is 
D2, a varactor diode. The term var¬ 
actor is a contraction of the words 
“variable capacitor." 

To understand how it works, 
remember that a capacitor is 
made from two conductors that 
are separated by an insulator. A 
reverse-biased diode fits that 
description because it has two 
conductors (the anode and the 
cathode) that are separated by an 
insulator (the reverse-biased junc¬ 
tion). That is why a reverse-biased 
diode acts like a capacitor. 

Although every diode or PN 
junction exhibits that effect, a var¬ 
actor diode is specifically designed 
to take advantage of it. In our oscil¬ 
lator, the varactor's cathode is con¬ 
nected to the positive power sup¬ 
ply through LI while its anode is 
connected to a variable voltage 
source from R6. As R6 is adjusted, 
the amount of reverse bias applied 
to D2 is varied. That, in turn, varies 
the size of D2's depletion zone and, 
consequently, its capacitance. In 


our tank circuit, D2 can be varied 
from 30 to 90 pF. 

The frequency of an LC circuit is 
determined by the formula: 

FR= 1/(2 VLC) 

where FR is the resonant frequency 
in Hz, L is the inductance value in 
henries, and C is the capacitance 
value in farads. In our circuit, the C 
value is the combination of C8 and 
D2. However, the capacitance 
value of C8 is far larger than that of 
D2 and, because the smaller value 
rules when capacatances are in 
series, the total capacitance effec¬ 
tively equals that of the varactor 
alone. Therefore, we can calculate 
the operating range of the oscilla¬ 
tor by using the upper and lower 
values of D2's capacitance range 
(30 to 90 pF) along with the 3.3 
microhenry inductor value of LI. 
Doing the math (which is straight¬ 
forward and left as an exercise for 
interested readers) reveals that: 
FR min =9.235 MHz and FR MAX =15.95 
MHz. 

Theoretically, the oscillator should 
operate between 9.2 and 16 MHz, 
but it usually tunes an approximate 
5-MHz range somewhere between 
7 and 17 MHz. That is caused by 
component placement and toler¬ 
ances. Fortunately, that is more than 
enough range to tune in dozens of 
stations worldwide. 

An analog sinewave oscillator is 
an amplifier with positive feed¬ 
back. For the Surface-Mount 
Shortwave Radio's RF oscillator, 
feedback is provided by C7, which 
couples part of the oscillation gen¬ 
erated in the tank circuit back to 
the source lead of Ql. Since output 
current flows from source to drain in 
a JFET, they form the same current 
path. Therefore, the signal is cou¬ 
pled back in phase and oscillation 
occurs. Source resistor R13 is used 
to set the proper bias voltage. The 
actual adjustment of that control 
will be discussed in detail in the 
construction section of this article. 

Note that there is a Zener diode 
placed across R6. Because the 
receiver is battery powered, a prob¬ 
lem can occur as the battery dis¬ 
charges and its voltage level 
declines. Since the oscillator is elec¬ 
trically tuned, any voltage change 


PARTS LIST FOR THE 
SURFACE-MOUNT 
SHORTWAVE RADIO 

SEMICONDUCTORS 

IC1— NE602A or SA602N RF/IF 
mixer, integrated circuit, see text 
IC2—Not used 

IC3—LM741 op-amp, integrated circuit 
Ql—MPF102 N-channel field-eflect 
transistor 

Q2—2N4401 NPN transistor 
Q3—2N3904 NPN transistor 
D1—1N4738 8.2-volt Zener diode 
D2—MV2209 varactor diode 

RESISTORS 

(All resistors are 'A-watt, 5% units 
unless otherwise noted.) 

R1—470-ohm 
R2—15,000-ohm 
R3. R8-R11—1000-ohm 
R4—220.000-ohm 
R5—10-ohm 

R6, R7—50,000-ohm potentiometer 
R12—Not used 

R13, R14—10,000-ohm potentiometer 

CAPACITORS 

Cl, C4, C5—100-pF, ceramic-disc 
C2, C6, C7—47-pF, ceramic-disc 
C3, C8—0.001-p.F, ceramic-disc 
C9—0.01 -p.F, ceramic-disc 
CIO—Not used 
Cl 1, Cl2— 1 -|lF, 25-WVDC, 
electrolytic 

CI3, C14—10-p.F, 25-WVDC, 
electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

ANTI—Whip or wire antenna 
(see text) 

B1—9-volt battery 

FL1—4.5-MHz ceramic filter 

Jl—'A-inch headphone jack 

LI—3.3-p,H coil 

L2—1-rnH coil 

SI—Single-pole, single-throw switch 
9-volt battery clip, case, hardware, etc. 

Note: The following items tire available 
from Paul E. Yost, PO Box 32291. 
Louisville, KY 40232: Complete kit of 
parts with all the parts listed above 
including both surface-mount and 
through-hole components, S24.95 plus 
SI.25 shipping; Blank PC board. $11.95 
plus $ 1.00 shipping. Kentucky residents 
must include 6% sales lax. No credit 
card. C.O.D., or orders outside of the 
USA or Canada will be accepted. 

to D2 will cause a corresponding 
shift in frequency. The battery volt¬ 
age for D2 is regulated by D1 to 
help maintain a steady voltage 
level in order to minimize that effect. 
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The RF Amplifier/Mixer. This sec¬ 
tion is built around IC1, an NE602 
/SA602 chip. Although the NE602 is 
no longer being manufactured, it is 
still available from several sources 
including JDR Microdevices, 1850 
South 10 th St. San Jose, CA 95112 
Tel: 800-538-5000. That chip also 
comes as part of a kit available 
from the supplier provided in the 
Parts List. The SA602, A drop-in 
replacement, is currently being 
manufactured. 

The NE602 is an 1C that has been 
specifically designed as an RF 
amplifier and mixer. It first amplifies 
the weak incoming radio signal on 
pin 1 and then mixes or "hetero¬ 
dynes" it with the oscillator output 
coupled to pin 6 through C6. Both 
signals are sinewaves; whenever 
two sinewaves mix, four signals 
result. Besides the two original sig¬ 
nals, two new signals are formed at 
the sum and difference frequen¬ 
cies of the originals. For example, if 
a 7-MHz signal is mixed with an 
11,5-MHz signal, two new sinewaves 


would occur at 18.5 MHz (the sum) 
and 4.5 MHz (the difference). As we 
will see, the difference signal will be 
used to select the desired station. 

The IF Filter. Two important 
receiver characteristics are sensitiv¬ 
ity and selectivity. Sensitivity is the 
ability to receive weak or distant 
stations; selectivity is the ability to 
receive only the station you want 
despite the presence of other, pos¬ 
sibly stronger, stations. Sensitivity is 
obtained by proper antenna con¬ 
nection and RF amplification. 
Selectivity is obtained by the use of 
FL1, a special filter that is located 
just after the mixer stage. That filter 
is known as the IF filter; the letters 
"IF" stand for Intermediate 
frequency. For most receivers, the IF 
signal is the difference frequency 
created by the mixer circuit. It is 
called the intermediate frequency 
because it is a middle- or interme¬ 
diate-frequency signal that is 
between the higher frequency of 
the RF input and the lower frequen- 


A 





Fig. 3. To create an AM-broadcast signal, you 
take a carrier at the frequency that you want to 
broadcast on (A) and modulate it with an audio 
signal (B). The combined signal is a carrier 
wave that fluctuates at the rate of the audio sig¬ 
nal (C). 

cy of the audio output. The Surface- 
Mount Shortwave Radio uses 4.5 
MHz as the IF frequency. It was cho¬ 
sen because 4.5 MHz is a very com¬ 
mon and inexpensive filter to 
obtain. Two other common IF fre¬ 
quencies are 455 kHz and 10.7 
MHz—some radio designs use those 
values instead. 

Tuning a radio receiver is quite 
simple. Although many stations 
broadcast simultaneously through¬ 
out the world, only a station on a 
frequency that is exactly 4.5 MHz 
away from the oscillator signal will 
be heard. That occurs because 
only 4.5 MHz can pass through the 
IF filter. An example of that effect is 
the mixing that would occur for the 
shortwave stations of the BBC in 
England and Radio Nacional in 
Ecuador. Those two stations broad¬ 
cast at 9.825 MHz and 9.745 MHz 
respectively. To receive the BBC, the 
oscillator could be tuned to 14.325 
MHz. When the two signals mix 
inside IC1, the resulting difference 
frequency is 4.5 MHz (14.325 MHz - 



38 Fig. 2. The Surface-Mount Shortwave Radio is designed for low parts count as well as low cost. 



























































































































































9.825 MHz = 4.5 MHz). That signal 
would then pass through FL1 for 
processing by the rest of the receiv¬ 
er; the result is that the BBC broad¬ 
cast would be heard. By contrast, 
the Radio Nacional signal would 
not be heard because its differ¬ 
ence frequency would be 4.58 
MHz, which is much too high to pass 
through the filter. 

It should be apparent by now 


image frequency effect. The 
unwanted station is called the 
image because it is like an image 
one would see in a mirror—the 
exact same distance away from 
the mirror as the original but on the 
opposite side. Yet despite that 
potential problem, the heterodyn¬ 
ing or IF system is still an excellent 
and efficient way to make a good, 
selective receiver. 
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Fig. 4. When an audio signal (A) is half-wave 
rectified, the resulting signal (B), while odd 
looking, is nonetheless very usable in recreating 
the station's audio signal. 


that the oscillator/mixer/filter com¬ 
bination of circuits makes selective 
tuning possible. However, that tun¬ 
ing method does create a poten¬ 
tial problem. Occasionally, two sep¬ 
arate stations can each be locat¬ 
ed 4.5 MHz away from the oscillator 
frequency. For example, while the 
BBC broadcasts at 9.825 MHz (4.5 
MHz below), another station could 
also be transmitting at 18.825 MHz 
(4.5 MHz above)— both of which 
are exactly 4.5 MHz away from the 
14.325 MHz oscillator signal. In that 
case, the radio would try to receive 
both stations simultaneously. Not 
surprisingly, that would cause a 
tremendous interference and nei¬ 
ther station would be heard clearly. 

That phenomenon is called the 



Fig. 5. When a ground-referenced audio signal 
is applied to the inverting input of an op-amp, 
the output signal is an exact mirror image of the 
original signal. Even though the output signal is 
180° out of phase with the input signal, our ears 
can’t tell the difference between the two unless 
we hear them side by side. 


The IF Amplifier. Although radio 
transmitters often use thousands of 
watts of power to broadcast, the 
signal is typically just a few micro¬ 
volts in strength by the time it 
reaches the receiver. That is due for 
the most part to the long distance 
that the signal must travel—some¬ 
times thousands of miles! While the 
signal level is increased by the RF- 
amplifier circuit, it is still only a few 
millivolts in amplitude by the time it 
exits the IF filter—a level far too 
weak to properly drive a detector 
circuit. Additional amplification is 
required. That amplification is done 
by Q3, a 2N3904 transistor. 

The Detector. Shortwave stations 
broadcast in the High Frequency or 
"HF" band and use amplitude 
modulation (AM). The actual radio 
signal is called the carrier while the 
music or voice part is called the 
intelligence or modulating signal. 
Some texts also refer to that as the 
baseband signal. For AM systems, 
the audio actually rides the ampli¬ 
tude of the carrier wave. That is, the 
audio signal changes or modifies 
the amplitude of the carrier. The 
process is shown in Fig. 3. If you 
looked at a straight RF signal on an 
oscilloscope, it would look similar to 
the waveform shown in Fig. 3A. If an 
audio-frequency signal such as the 
one shown in Fig. 3B is used to 
amplitude modulate the RF signal, 
the result would be the signal 
shown in Fig. 3C. 

Radio theory is a very broad sub¬ 
ject area and is beyond the scope 
of this article. For our purposes, it is 
only important to know that a sig¬ 
nal resembling the waveform in Fig. 
3C will be present at the output of 
FL1 when you receive a station. 
That signal is amplified by Q3. 

The modulated signal has two 
features that should be noted—it is 



Fig. 6. If we try to feed a ground-referenced 
audio signal into an op-amp that does not have 
a negative-voltage source, the result is a half¬ 
wave rectified output that will sound terrible. 
What is needed is to change the reference level 
of the audio signal so that it is at half of the 
power-supply voltage. 


an AC signal with both a negative- 
and positive-going peak, and it is 
symmetrical. With the modulating 
signal appearing on both halves of 
the carrier, only one half of the sig¬ 
nal is needed to recover the audio 
signal. 

Transistor Q3 also functions as the 
demodulator stage. Besides provid¬ 
ing amplification, Q3 also rectifies 
the carrier signal of Fig. 4A into the 
half-wave shape shown in Fig. 4B. 
The action is similar to the rectifier 
method used in a power supply. 
That happens because Q3 uses 
only a single resistor (R4) to provide 
the base bias. Because the emitter 
lead connects straight to ground, 
the voltage across the emitter-base 
junction is the standard 0.7-volt 
drop of a silicon PN junction. That 
places the transistor right at the 
point of conduction, making it 
extremely sensitive to the slightest 
voltage change on the base. 

Having Q3 biased just above 
ground serves two purposes. First, it 
creates the maximum gain possible 
for low-signal conditions. Second, it 
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Fig. 7 . When an audio signal is referenced at a 
voltage level above ground, amplifiers that 
have no negative-voltage source will be able to 
amplify the signal without clipping the nega¬ 
tive-going parts of the waveform. The result is a 
clean-sounding signal that is not clipped. 


39 


March 1999, Electronics Now 




































Electronics Now, March 1999 


40 


rectifies the signal into the half¬ 
wave shape discussed earlier. It 
does that because the base bias is 
at the exact point of turn on (0.7 
volts). When the incoming signal 
swings positive, it adds to the base 
voltage. Increasing the forward 
bias. However, when the incoming 
signal goes negative, it decreases 
the base bias to a point below the 
conduction level, turning off Q3. 
The result is the rectified signal that 
is needed to complete the demod¬ 
ulation process. 

Two signals are present in the 
resulting waveform—the carrier 
wave and the modulating wave. The 
modulation wave, being audio, typi¬ 
cally varies between 50 and 5000 Hz, 
but some stations now broadcast a 
wider range (up to 15 kHz) to provide 
a high-fidelity service similar to the 
American FM broadcast system. The 
two signals must be separated so 
that only the audio signal passes 
through to the output. That is done 
by the audio preamp circuit, which 
will be discussed next. 

The Audio Preamp. The rectified 
half-wave audio signal and 4.5-MHz 
carrier that appear across L2 are 
passed to IC3 through coupling 
capacitor Cl 1. Integrated circuit 
IC3 is a 741-type op-amp. Being an 
early example of an 1C amplifier, IC3 
is severely frequency limited. In fact, 
it is specifically designed to provide 
no gain for signals above 1 MHz, so 
it cannot pass the 4.5-MHz carrier 
signal. However, for lower-frequency 
signals (like audio), the 741 can pro¬ 
vide a gain as high as 100 or more. 
That is how the audio gets separat¬ 
ed from the carrier. The op-amp 
passes and amplifies the audio sig¬ 
nal while blocking the carrier. 

For the Surface-Mount Short¬ 
wave Radio, IC3 is configured as a 
basic inverting amplifier. Potentio¬ 
meter R7 provides a variable nega¬ 
tive feedback path in order to con¬ 
trol the gain. In an inverting op-amp 
circuit, gain is set with the formula: 


Gain=Rp/R|fvj 

where Rp is the feedback resistance 
and R|n is the input resistance. 

Let's apply that formula to find 
the gain of our op-amp circuit. In 
the circuit, R7, with a variable range 
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Fig. 8. This parts-placemcnt diagram shows the locations of the surface-mount components for the 
Surface-Mount Shortwave Radio. Although most (if not all) of the components used in the circuit 
are available in surface-mount form, some items are too bulky to be used. Other components can¬ 
not be used because of constraints in the routing of the PC board's traces. 



Fig. 9. Follow this parts-placement diagram for locating the through-hole components of the 
Surface-Mount Shortwave Radio. Remember, if you’ve used a surface-mount device for a particular 
component, do not use the through-hole part as well—only one of each type is needed. 



Here's the foil pattern for the Surface-Mount Shortwave Radio. Despite using two widely-divergent 
technologies (surface-mount and through-hole), the entire unit can be built on a single-sided board. 












































HELPFUL CONSTRUCTION TIPS 

Be sure to observe the polarity markings when installing an electrolytic capacitor. 

Observe proper 1C placement. Pin 1 is marked by either a dot or a notch on the chip. 

If you use insertion-mount devices, the disk capacitors, transistors, and the varactor 
should be mounted above the board with some lead length showing. The other 
components should be mounted flush to the board with excess lead lengths 
clipped off. 

Refer to the schematic diagram and parts-placement diagrams often in order to make 
sure that your construction is correct. Since this project is a relatively low-fre¬ 
quency device, actual parts positioning and lead lengths aren’t critical but neat¬ 
ness should always be a primary concern. 

Use good soldering practices during construction. Before soldering a joint, wipe the 
soldering iron tip clean on a wet sponge. Melt a small ball of solder on the iron 
tip. Touch that molten solder to the joint to be soldered first. The liquid solder 
forms a "heat bridge" that lets the joint area heat up to melting temperature quick¬ 
ly before the heat flows away to the surrounding area. Let the soldering tip heat 
each component lead and board trace just enough to make the solder flow 
smoothly. Although most of the parts used in this project are not overly heat sen¬ 
sitive, the copper pads and traces on the PC board can lift up if they are allowed 
to get too hot. 

Mark off each part on the list as you install it. That will help keep track of your work. 


of zero to 50,000 ohms, is Rp ; and 
R8, at 1000 ohms, is R||\j. Plugging 
those values into the formula, we 
see that the maximum gain is 50 
(50,000/1000) and that the mini¬ 
mum gain is zero (0/1000). It is easy 
to see that R7 can be used as the 
Surface-Mount Shortwave Radio's 
volume control. 

Another feature of the audio pre¬ 
amplifier circuit is that it also pro¬ 
vides the bias voltage that drives 
Q2, the audio output. An op-amp 
normally requires a dual-polarity 
power supply to operate. That lets 
the output signal swing both positive 
and negative across the ground ref¬ 
erence. Unfortunately, dual-polarity 
supplies are both expensive and 
inconvenient to use—especially 
with battery-operated devices. 
Fortunately, op-amp circuits can be 
made to operate from a single sup¬ 
ply by placing a DC offset voltage 
on one of its inputs. 

An op-amp is a differential 
amplifier that has two inputs and 
one output. One of the inputs is 
"inverting" while the other is "nonin¬ 
verting." A signal applied to the 
inverting input will be phase shifted 
180 degrees (or inverted) at the 
output. By contrast, a signal applied 


to the noninverting input will remain 
unchanged in phase at the output. 
If two signals are simultaneously 
applied to both inputs, their differ¬ 
ence appears at the output multi¬ 
plied by the gain of the circuit. 
Normally, only one of the inputs is 
used for the signal; the other is ref¬ 
erenced to ground. A simplified 
example of that type of circuit is 
shown in Fig. 5. Since the unused 
input is grounded, it effectively 
stays at zero volts. Therefore, the dif¬ 
ference between the two inputs 
automatically becomes the incom¬ 
ing signal, which is then amplified 
and passed through to the output. 
That circuit works fine when both a 
negative and positive supply are 
available. What would happen if 
only a positive supply is available? 

In that case, the output signal 
could only swing positive as shown 
in Fig. 6. For the op-amp to work 
from a single supply voltage, the 
circuit must be able to produce 
both positive- and negative-going 
signal swings. The easiest way to do 
that is to offset the output refer¬ 
ence above ground. That is done 
by referencing the unused input to 
one-half of the positive supply volt¬ 
age instead of connecting it to 


ground as we've done with IC3.The 
bias voltage is supplied by R14.That 
will let the output signal swing both 
positive and negative around the 
bias level. The resulting waveform 
on an oscilloscope will look like the 
waveform shown in Fig. 7. 

The output signal has effectively 
become an AC signal that is riding 
on top of a DC level. Normally, the 
DC component is removed before 
the signal passes on to the next 
stage (usually by coupling capaci¬ 
tor) but, in this project, we do not 
remove it. Instead, it is used to bias 
Q2, the audio power amplifier. 

The Audio Power Amplifier. 

Transistor Q2 is the main compo¬ 
nent of the audio-output stage. 
Note that it is wired as a common- 
collector amplifier. That type of cir¬ 
cuit was chosen because its low- 
impedance output allows a direct 
connection to a headset. Like all 
bipolar transistors, Q2 requires a 
certain amount of DC bias in order 
to operate. Often, a resistor divider 
network is used to provide bias; our 
circuit is no exception. Resistors R9 
and R10 form the bias network for 
Q2. Normally, most amplifiers con¬ 
nect the bias resistors to the power 
supply. We will not be doing that 
here because the DC offset from 
IC3 is providing the bias. 

Capacitors Cl3 and C14 are 
bypass capacitors that block any 
DC while passing the AC audio sig¬ 
nal. They create a low-impedance 
audio-signal path around the bias- 
resistor network, increasing gain. 
From here, the signal goes on to 
drive the headset. 

Construction. Building the Surface- 
Mount Shortwave Radio is as simple 
as mounting the parts to a printed- 
circuit board; no particular order is 
required. A foil pattern for a single¬ 
sided board has been included 
here. As an alternative, a pre¬ 
etched board is available from the 
source given in the Parts List. If you 
purchase a board or make one 
from the foil pattern, the parts- 
placement diagrams in Figs. 8 and 
9 indicate where the various com¬ 
ponents should be mounted. 
Remember that you can use either 
surface-mount or through-hole 
components—the option is yours. 41 
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HELPFUL HINTS FOR INSTALLING SMDs 

Because of their small size, surface-mount devices (SMDs) are easy to lose. When 
working with SMDs, you should place and keep all parts on a plain sheet of white 
paper. 

Before you glue or place any parts, you need to clean the PC board. You can do that 
by using alcohol or some other non-residue cleaning solution specifically made 
to safely clean electronic equipment. DO THAT EVEN IF THE BOARD 
APPEARS TO BE FINE. If you do not clean the board first, then some of the sol¬ 
der connections that you make during construction might become intermittent 
and cause improper operation that will be difficult to trace. 

Do your best to keep the glue between the trace runs and off the pads. 

After you place the part on the board, you should allow the glue to dry first. That will 
prevent the part from shifting during the soldering process. 

For easy soldering, smear some soldering paste (such as RadioShack 64-021) on the 
pads and terminal ends of the SMD after it has been glued in place. Also, you 
should use the smallest diameter solder available. For example. RadioShack 64- 
005 solder is only 0.032 inches in diameter. 

None of the SMD resistors or capacitors used in the Surface-Mount Shortwave Radio 
are polarity sensitive. You may place them either way on the board. 

DO NOT use a soldering iron larger than 25 watts and use the finest point possible. 
You should also have a good set of tweezers, a magnifying glass, and some de¬ 
soldering wick when working on this project. 


If you decide to use surface- 
mount components, you should 
place those items on the board 
first. Figure 8 is specifically for the 
surface-mount components. For 
those unfamiliar with the tech¬ 
niques involved, several sidebars on 
working with SMTs well as informa¬ 
tion related to them can be found 
elsewhere in this article. The Glue- 
Place-Solder method that is 
demonstrated is probably the best 
method to use when assembling 
the Surface-Mount Shortwave 
Radio. Please keep in mind that this 
project is “component versatile." If 
you have trouble in placing an SMD 
part, you can simply substitute the 
through-mount device instead; the 
PC board will accept either type. 
When deciding whether to use sur¬ 
face-mount or traditional compo¬ 
nents, remember that you can use 
as many or as few of the surface- 
mount components as you want. 
The receiver works just as well with 
either type of device installed on 
the board. 

The most important thing to 
remember when building this pro¬ 
ject is that either a surface-mount 
or a through-hole component 
should be used for a particular 
component. DO NOT place both 
types on the board for the same 
reference designation, 

One last note: While surface- 
mount components could be used 
for all parts, in a few instances using 
standard through-hole compo¬ 
nents is recommended. Those are 
C6 (because of a ground trace 
that the component would have to 
straddle, increasing the likelihood 
of a short) and C11-C14 (due to 
their size). 

Figure 9 is the parts-placement 
diagram for any insertion-mount 
components you elect to use. 
None of the parts are particularly 
sensitive or difficult to mount. 
Neither SI nor FL1 are polarity sensi¬ 
tive; you can install them in either 
direction on the board. 

When all of the parts are 
installed on the board, the basic 
construction of the unit is com¬ 
plete. Only one more item is neces¬ 
sary for receiver operation—the 
antenna. The most convenient type 
to use is a straight piece of wire. The 
42 antenna wire should be 18 to 24 


gauge with a length between 25 
and 50 feet. One end of the wire 
connects to the PC board at the 
hole marked “ANTI" on the parts- 
placement diagrams. The rest of 
the wire should be stretched out full 
length away from the radio 

The Surface-Mount Shortwave 
Radio can be mounted in any suit¬ 
able case. After checking over your 
work for errors such as bad solder 
joints, solder bridges or incorrect or 
backward-mounted components, 
you can test the unit. 

Testing and Adjustment. The 

Surface-Mount Shortwave Radio is 
designed to operate from a stan¬ 
dard 9-volt battery. Apply power to 
the radio but DO NOT connect a 
pair of headphones to J1 yet—that 
will be done later. 

The first step is to set the oscillator 
bias. Set both R6 and R12 to their 
center range and connect an 
oscilloscope to Q1 's source lead. It 
is very important to use a 10X 
probe; any other type of probe will 
load the circuit and kill the signal. 
Adjust R12 until you see a sine wave 
on the oscilloscope that is a good 
compromise between signal ampli¬ 


tude and symmetrical shape. You 
need to check the signal across the 
entire oscillator range, though, so 
vary R6 (the tuning control) from 
end to end and readjust R12 as 
needed to compensate for any dis¬ 
tortions that might occur. When the 
circuit is working properly, the oscil¬ 
lator signal will vary a few mega¬ 
hertz in frequency—somewhere 
between 7 and 17 MHz. 

If the oscillator does not work, 
check for 9 volts on the drain lead 
of Q1. If that is missing, check to see 
if LI is open, SI is defective, or for a 
defective battery clip. If the volt¬ 
age on the drain is correct, then 
check the voltage level on the 
anode of D2. That voltage should 
vary between zero and 8.2 volts as 
you turn R6. If you do not obtain 
those results, then either R2 or R6 
might be open or D2 might be 
installed backwards on the board. 
If all of the tests check okay but no 
oscillation occurs, then either Q1 or 
D2 might be defective. 

The audio section is adjusted 
next. Set R13 for about 4.5 volts on 
pin 3 of IC3. Plug a pair of head¬ 
phones into Jl. You will probably 
hear some noise or “hiss" from the 


headset. The volume should 
change as you adjust R7. The easi¬ 
est and best way to adjust the 
sound is by using an actual short¬ 
wave reception. Adjust R6 until you 
hear a moderately strong station; 
adjust R13 until the audio sounds 
most clear to you. 

The audio adjustment is quick 
and easy to make; however, the 
time of day and location can 
affect the quality of the Surface- 
Mount Shortwave Radio's output. 
The very best time to receive a 
shortwave signal is at night shortly 
after sunset. The antenna must also 
be fully extended and preferably 
outdoors. If you cannot stretch it 
outside, then do so inside a non- 
metallic-frame building. If you 
attempt to receive shortwave 
inside a metallic-frame building 
(like a commercial or industrial 
building) or during the day, you will 
hear few or no stations. Like most 
shortwave receivers, the Surface- 
Mount Shortwave Radio works best 
when referenced to an earth 
ground. The easiest way to do that 
is to make a strap connection to 
any cold-water pipe that runs into 
the ground. 

Troubleshooting. Since the oscilla¬ 
tor should have already been 
checked and adjusted, any prob¬ 
lems will be located elsewhere. 
Before you begin the test proce¬ 
dures outlined below, you should 
first check all of your solder con¬ 
nections. Almost every problem is 
directly due to either an improper 
solder connection or an accidental 
solder bridge across adjacent 
traces. A lot of aggravation and 
trouble will be avoided if you thor¬ 
oughly check the solder work first. If 
the soldering is okay and the 
receiver still does not work, then 
one of the following steps should 
help to isolate and solve any prob¬ 
lems that might occur. 

The first step in troubleshooting is 
to isolate the problem area. For 
example, is the problem in the RF or 
the audio portion of the circuit? 
Fortunately, you can determine 
that quite easily. Simply remove the 
antenna wire from its normal con¬ 
necting point and reconnect it 
where FL1 meets the base of Q3. 
You should hear various local AM- 


HOWTO INSTALL A SURFACE-MOUNT DEVICE 

Working with SMDs is a simple 3-step process when following the G-P-S (Glue-Place- 
Solder) method: 


Step 1: Glue 

Because glue is used to hold the SMD 
in place, gluing is the first step in 
the installation process. The 
author recommends the plastic 
glue used to build model cars, but 
any good plastic glue will work. To 
perform this step, find the pads on 
the board and use the tip of a 
toothpick to lightly smear a drop of 
glue between them. For best 
results, you should clean and 
paste the board first as described 
in the Helpful Hints sidebar. 


TOOTHPICK 



PADS 


PC BOARD 


Step 2: Place 

This is the most critical step in the 
assembly procedure. After you 
have placed the glue, you must 
position the SMD on the board. A 
good set of tweezers is often the 
best tool to use. Centering does 
not have to be perfect but you 
must make sure that the metallic 
ends of the component touch the 
pads to either side. 



PADS 


PC BOARD 


Step 3: Solder 

Lightly touch the tip of the soldering 
iron to the metal end of the compo¬ 
nent. At the same time, place the 
tip of a solder strand against this 
point as well. Let this heat until the 
solder flows onto the part and 
board together making the connec¬ 
tion. Remember, neatness is pre¬ 
ferred but perfection is not 
required. Remove any excess sol¬ 
der with the wick. 



PC BOARD 


broadcast stations through the 
headset when you do that. If you 
hear those stations, the receiver is 
operating properly from Q3 
through to the headset; the prob¬ 
lem exists between the antenna 
and the IF filter. Note that for that 
procedure to work well, you should 


use the earth grounding method 
discussed earlier. 

If the problem is in the RF section, 
you should check IC1, FL1, and the 
oscillator. The oscillator is the easiest 
to check—simply follow the adjust¬ 
ment procedure used earlier. If the 
signal still looks good on the oscillo- 43 
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SMT—ANSWERS TO FREQUENTLY-ASKED QUESTIONS 
What is SMT? What is SMD? 

The letters “SMT" stand for Surface-Mount Technology. The letters “SMD” stand for 
Surface-Mount Device. Those terms refer to a style of tiny, leadless electronic com¬ 
ponents that are made to mount on the PC board’s surface as opposed to the larg¬ 
er through-hole style of components that we are more familiar with. Unlike those 
larger components, SMT devices have no leads. Instead, they use either small metal 
tabs or metallic terminals to make the electrical connections to the circuit board. 

Why is SMT used? 

Due to their small size, SMT is often used to construct miniaturized electronic devices 
such as pocket-sized cellular telephones or keychain-sized car lock controls. Also, 
SMT devices can be more easily installed in some automated assembly processes 
due to their lack of leads. 

What components are available as SMT devices? 

Resistors, capacitors, transistors, diodes, and ICs have been available in SMT style 
since the 1970s. Today, LEDs, potentiometers, crystals, inductors, fuses, connec¬ 
tors, and certain subassemblies like filters and oscillators are available in large 
quantities. 

What is the size of an SMT device? 

Like many electronic components, SMT devices come in various styles and sizes. 
SMT resistors, for example, commonly come in Vie, 7io- f Vs , ’A-, and 1-watt sizes. 
The V 10 -watt size is 2.00 mm by 1.25 mm by 0.60 mm, while the 1-watt device mea¬ 
sures 6.40 mm by 3.20 mm by 1.10 mm. Not suprisingly, the chip-style capacitors 
and inductors are roughly the same size. The other components, such as transistors 
and ICs, come in various sizes as well. However, they are usually smaller than their 
through-hole counterparts. 

Other than physical size, what differences are there between SMT and 
regular components? 

Electrically speaking, no difference exists between SMT devices and their counter¬ 
parts. An SMT resistor of 1000 ohms would act the same as a 1000-ohm leaded 
resistor. Their differences are purely physical and not electrical. 

How can you identify the type and value of an SMT device? 

SMT resistors are usually manufactured as small black rectangular chips with metal- 
lic-coated ends. Often, the value of the device is printed in a numerical code across 
its top. The number is similar to the more familiar color-code bands found on leaded 
resistors. For example, a 390-ohm resistor would have “391” (3, 9, and 1 zero) print¬ 
ed on it while a 3900-ohm unit would be marked “392”. 

Like resistors, capacitors also resemble a small rectangular chip but they are usu¬ 
ally either a yellow or gray in color. Unfortunately, these components don’t have a 
value printed on them. You either have to refer to a manufacturer’s reference or phys¬ 
ically measure their value. 

SMT-style transistors and diodes often look like small black squares but with metal 
tabs instead of ends. Usually two of the tabs are located on one side of the device 
while the third tab appears on the opposite side. 

SMT ICs look very similar to regular DIPs except that they are generally smaller in 
size with leads that lay flat to the board. 

What tools are needed to work on SMT devices? 

Virtually all electronic components are soldered to the board and SMT devices are no 
exception. Therefore, good soldering equipment is still required. While some shops 
use specialized (and expensive) equipment to do SMT soldering, a low-wattage 
standard iron with a fine point tip can still be used for many applications. Other good 
tools to have on hand are tweezers, a magnifying glass, glue, and soldering paste. 

Why should I practice working with SMT devices? 

Although most assembly processes are automated, most repairs are not. Employers 
need people with the knowledge and “hands-on” skill to work with SMT; that need 
will only grow with time. Practicing with SMT is one good way to prepare for the 
future. 


scope, it is operating properly. 

The IF filter is the next component 
to test. Actually, it's a very easy part 
to test if you have an RF signal gen¬ 
erator. Set the signal generator for 
an AM modulated output at 4.5 
MHz and connect it to the filter input 
44 at C9. If the filter is okay, you should 


hear the signal in the headset. 

Check for 9 volts on pin 8 of IC1. 
If that voltage is present and the 
receiver still doesn't work, then IC1 
might be defective or installed 
backwards. If it is in backwards, it is 
almost certain that if it wasn't 
defective to begin with, it probably 


is now! 

If placing the antenna wire on 
Q3's base causes no sound to be 
heard from the headset, the prob¬ 
lem is in the audio section and it will 
involve Q3, IC3, or the audio-output 
section. The easiest way to trou¬ 
bleshoot those sections is to use the 
signal Injection and tracing 
method. To do that, simply inject a 
10-millivolt peak-to-peak 1000-Hz 
audio signal into the positive side of 
Cl 1. If you hear that tone through 
the headset and it varies in loud¬ 
ness as you turn R7, then IC3 and 
the output stage are okay; the 
problem is with the Q3 amplifier/ 
demodulator circuit. 

If you do not hear the tone, dis¬ 
connect the generator. Check the 
voltage level on the base of Q2. It 
should read somewhere between 2 
and 3 volts DC; the level should 
vary as you adjust R13. If the proper 
voltage is on the base, then check 
the level on the emitter. That volt¬ 
age should be about 0.7 volts less 
than the level on the base. Note 
that the headset must be plugged 
into J1 for the measurements to be 
accurate. If that voltage is missing 
or high, then either Q2, R11, C14, the 
headset, or J1 might be defective. 

Final Notes. Shortwave listening 
makes for an interesting and worth¬ 
while hobby. Millions of people 
throughout the world enjoy listen¬ 
ing to shortwave and there's quite 
a variety to hear. There are news 
broadcasts, religious broadcasts, 
and even commercial rock-and-roll 
stations. Many broadcasts occur in 
English as well as most every spo¬ 
ken language on Earth. 

Most important, those broadcasts 
originate from faraway countries 
with different ideas, cultures, and 
perspectives. A very good example 
of that occurred in 1989 with the fall 
of the Berlin Wall. Although that was 
a truly major historical event, most 
Americans knew about it from only 
a few short minutes of news broad¬ 
cast each evening on network tele¬ 
vision. By contrast, those with short¬ 
wave receivers heard first-hand 
reports continuously throughout the 
event. Yet we did not hear 
these broadcasts from American 
journalists. Instead, we heard from 
(Continued on page 50) 



Replace your old logic probe with one that comes with a cap and gown—and 
the ability to resolve voltages to four levels as well as remember them! 


While a logic probe is an inexpen¬ 
sive piece of test gear that can be 
very handy when working with dig¬ 
ital circuits, there are both positive 
and negative aspects to it. On the 
positive side, it's easy to use and 
gives you a quick view of what's 
going on in digital circuits. On the 
negative side, you get only three 
LEDs that tell you if the point being 
probed is low, high, or is pulsing 
between low and high. Of course, if 
all of the LEDs are off, the reading 
might be “floating" between the 
voltage thresholds for zero and 
one. That assumes that the instru¬ 
ment is working properly and that 
you've set it up correctly—like mak¬ 
ing sure not to accidentally switch 
the sensitivity to “CMOS" while test¬ 
ing a TTL-based circuit! 

It's probably fair to characterize 
most basic logic probes as “dumb" 
instruments. Wouldn't it be nice to 
have a "smart" probe that gives you 
both visual and audible indications? 
How about adding the ability to dis¬ 
play the status of the last 20 or so 
readings? While we're at it, let's add 
the ability to view the relative fre¬ 
quency and pulse width of signals 
on an oscilloscope-type display? Of 
course, it would be nice if you got all 
of those additional capabilities for 
about the same cost as that stan¬ 
dard “dumb" logic probe. 

The SmartProbe device present¬ 
ed here is such a device. Using an 
inexpensive LM339 comparator 1C 
and a handful of other compo¬ 
nents, it connects to the parallel 
port of a PC. Like a standard logic 
probe, it senses the logic 0 and 
logic 1 "windows" of both TTL and 
CMOS devices, providing visual 
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feedback of the detected logic 
state. The software lets your PC 
select a different audible tone for 
TTL and CMOS levels; keep a histo¬ 
ry of the last 20 readings; and show 
amplitude, frequency, and pulse- 
width characteristics on an oscillo¬ 
scope-type display. Since it is a 
PC-based device, you can modify 
it to control other devices based on 
the sensed levels. It will work with 
any PC, from an old XT to tomor¬ 
row's newest model. The 
SmartProbe uses readily available 
components and doesn't require 
any special construction tech¬ 
niques. Even without any "junk-box" 
parts, the total cost is under $15. 

How It Works. The schematic dia¬ 
gram for the SmartProbe is shown in 
Fig. 1; refer to it during the following 
discussion. The heart of the circuit is 
IC1, an LM339 quad comparator. 
That chip has four identical com¬ 
parators in it. When the voltage to 
the positive input is greater than 
the voltage to the negative input 
of any particular comparator, its 
output goes high. When it is lower, 
the output goes low. Although the 


outputs of an LM339 do not active¬ 
ly produce a voltage to indicate a 
high output, we'll assume at this 
point in the description that they 
can do that; the outputs of IC1 will 
be discussed in greater detail later 
in this section. 

The SmartProbe's tip is connect¬ 
ed to one of the inputs on each 
comparator. Note that two of the 
comparators (“b" and ”c") have 
the probe voltage going to their 
positive input, while the other two 
have the probe voltage going to 
their negative input. The other com¬ 
parator inputs are connected to a 
voltage divider formed by R5-R9; 
that divider provides a reference 
level for each comparator. The 
resistor values chosen set the logic- 
low and logic-high voltage levels 
for both TTL and CMOS devices. 
With a 5-volt source, the reference 
voltage for comparator "a" is about 
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I'iff. 1. The Smart Probe is built around a set of four comparators that can sense four different volt¬ 
age levels. Those levels are set to the low and high logic levels ofTTL and CMOS devices. Using 
an LM3S9 as well as a set of diodes lets the SmartProbe work with higher voltages without dam¬ 
aging the TTL circuitry in a PC's parallel port. 
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0.8 volts (TTL low) and about 2 volts 
for comparator "c" (TTL high). Since 
CMOS uses a percentage of the 
supply voltage to determine the 
logic-low and logic-high thresholds, 
comparator "b" is referenced to 
30% of the supply voltage while 
comparator “d" is set to 70% of the 
supply voltage. 

To better understand the action 
of the comparators, we'll apply a 
voltage to the probe that is 
between ground and 15% of 
the power supply. Since that 
level is lower than the reference 
voltage at R5/R6, ICl-a's output 
will go low. The same thing will 
happen with ICl-c since the 
input level is also lower than the 
reference voltage at R7/R8. The 
opposite occurs with ICl-b and 


ICl-d because the probe voltage is 
being applied to the inverting 
inputs. Table 1 shows the resulting 
outputs on IC1 for the various volt¬ 
age thresholds. 

Note that with the probe uncon¬ 
nected, RIO provides a ground ref¬ 
erence, effectively keeping all of 
the comparator inputs at ground, 
avoiding any spurious responses. 

A trigger switch, SI, is connected 
to two pins of PL1. Pin 2 supplies volt- 

TABLE 1—COMPARATOR RESPONSES 


Probe Voltage 

0 %- 15 % 

15%-30% 
30%-40% 
40%-70% 
70%-100% 


"a 

0 

1 

1 

1 

1 


“b” 

1 

1 

0 

0 

0 


"c 

0 

0 

0 

1 

1 


age to SI (which will be set through 
the software) and pin 15 reads the 
current state of SI (closed or open). 
When SI is opened, R11 keeps pin 15 
at ground level. 

Using an LM339 for IC1 is the 
secret to powering the SmartProbe 
with voltages (as high as 18 volts for 
CMOS) that would otherwise 
destroy the circuitry in the comput¬ 
er's parallel port. Although the out¬ 
put of IC1 does not supply an 
active voltage when high (only 
grounding the output when low), 
blocking diodes D1-D4 and their 
associated pull-up resistors, R1-R4, 
give the open-collector outputs of 
IC1 additional protection in case 
something goes wrong with IC1. 

Reading SmartProbe Information. 

First, let's review how a parallel port 
on a PC works. We'll assume that 
we're using LPT1; the decimal 
address of that port is 888. That port 
address is for outputting to the 
data lines of the printer. We want to 
read the five input pins that nor¬ 
mally send feedback from the 
printer to the computer. That 
address is the base address + 1, or 
889 in our example. If we want to 
look at a particular pin, we simply 
and the read value with a “mask¬ 
ing" value that strips away the data 
that we're not interested in. For 
example, if we want to look at pin 
10, we would and the reading from 
input port 889 with the value 64. If 
the result is 64, pin 10 is high; if it is 
zero, then the pin is low. The state of 
the other pins are forced to zero by 
the and operation. 

An oddity to remember is that 
pin 11 inverts its signal. Our software 
has to consider that in order to 
read data from the SmartProbe 
correctly. 

Table 2 is simply Table 1 with the 
logic levels replaced with the val¬ 
ues that our software would see 
when the input port is read. An 
additional column has been 
included: a sum of the read 
values. For example, if we read 
port 889, and that data with 240 
(to mask our four input pins), 
and find that the result is 208, 
we know that the SmartProbe is 
reading a voltage that is 
between 30% and 40% of its 
power supply. 


















































PARTS LIST FOR THE 
SMARTPROBE 

SEMICONDUCTORS 

ICl—LM339 quad comparator, 
integrated circuit 
DI-D4—1N4148 silicon diode 

RESISTORS 

(All resistors are 14-watt, 5% units 
unless otherwise noted.) 

R1-R4— 10,000-ohm 

R5, R6—11,0()0-ohm, 14-watt, 1% 

R7—4700-ohm 
R8, R9—22,000-ohm 
RIO—100,000-ohm 
R11—1000-ohm 

ADDITIONAL PARTS AND 
MATERIALS 

PL1—DB-25 male connector 
SI—Single-pole, single-throw, momen¬ 
tary-contact switch, normally open 
DB-25 non-shielded hood, 9-conductor 
cable, black and red mini-alligator 
clips, wire, hardware, etc. 

Note: The following item is available 
from James J. Barbarello, 817 
Tennent Road, Manalapan, NJ 
07726: A 3 , /2-inch floppy disk con¬ 
taining the SmartProbe software plus 
additional material (both source and 
executable code). Part No. SP-S, 
$12.00. Check or money order must 
be payable in US funds. NJ residents 
must add appropriate sales tax. The 
author will be happy to answer any 
questions that are accompanied by a 
stamped, self-addressed envelope. 


How those numbers relate to the 
logic levels of the SmartProbe are 
detailed in Table 3. For example, if 
the SmartProbe is sensing a voltage 
between 40% and 70% of its power 
supply, the read value is 240. That 
value represents a valid logic high 
for TTL circuitry, but is below the 
logic-high threshold for CMOS 
devices. 

One final detail Is how SI is read: 
simply mask the input data with 8. A 
value of 8 means that SI is closed; 
if it is open, the value will be zero. 

Construction. Building the Smart¬ 
Probe is very simple and straightfor¬ 
ward.None of the circuitry is 
sensitive or high-speed. You can use 
a piece of perfboard and standard 
construction techniques. 

Before building the circuit, we will 
need the case to know how much 
room we have to work with. The 
author's prototype was built from 


Ve-inch-thick wood. The overall 
dimensions are shown in Fig. 2. 
Those dimensions result in a case 
that is large enough inside to hold 
all of the electronics, yet is comfort¬ 
able to hold like an oversized pen¬ 
cil. The author's prototype can be 
seen in Fig. 3, showing all of the 
parts that go into building the 
SmartProbe. 

A notch will be needed in the 


back end of the case for the power 
clips and the cable that will be 
attached to the parallel port. Don't 
forget to drill a hole for SI. If you 
mount SI on the bottom side of the 
case, it will be easier to assemble 
the unit—no wires will need to be 
attached to the top of the case. 

The probe tip itself can be a sol¬ 
derless tip jack or, if one is not avail- 
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able, it can be formed from a 
machine screw. If you're using a tip 
jack, drill the mounting hole slightly 
smaller than the threads on the 
probe tip. To form a probe tip from 


the machine screw, file its end down 
to a point, forming a smooth taper 
approximately %-inch long from the 
pointed end. Drill a clearance hole 
in the probe end of the case. 


Coat the mating surfaces of the 
ends, sides, and bottom pieces with 
wood glue and clamp together for 
about an hour. Remove the clamps 
and mount the top piece on the 
assembly with four sheet metal or 
wood screws. Sand all of the sur¬ 
faces smooth and chamfer or round 
all 12 edges. Apply a finish such as 
paint or varnish to seal the surfaces 
of the wood. When dry, remove the 
four screws and the top. 

Mount the probe tip to the case. 
For a tip jack, simply thread it into 
the hole that was drilled earlier. For 
a machine screw, install two wash¬ 
ers and a nut on the end of the 
screw, place it inside the case, and 
pass the pointed end of the screw 
through the hole in the probe end. 
Loosely install a second nut on the 
part of the probe screw that is out¬ 
side of the case. 

With the case finished, you can 
cut a piece of perfboard for the cir¬ 
cuit that fits the available space. If 
you mount SI on the board, you 
can use the switch to hold the 
board inside the case. 

The power wires can be color 
coded red and black with similar- 
colored alligator clips. A short length 
of insulated wire connects the 
probe tip to the circuit board. If you 
are using a machine screw, wrap 
the bare end of the wire around the 
screw between the two washers 
and tighten one of the nuts; the out¬ 
side nut might be easier to reach. 
The data cable should be shorter 
than ten feet—four to six feet is a 
common length. Once it is wired up, 
install a DB-25 hood on PL1. 

Once everything is mounted in 
the case, inspect your work before 
closing it up. 

Testing and Using the Smart- 
Probe. Basic software for the 
SmartProbe is available from the 
Gernsback FTP site (ftp.gernsback. 
com/pub/EN/smartprobe.zip); it 
contains the set of compiled pro¬ 
grams that will let the SmartProbe 
be used in its basic functions. The 
software available from the source 
given in the Parts List includes addi¬ 
tional programs as well as source 
code. While the main application 
can be run on even the oldest non¬ 
graphics PC, the Scope function 
(discussed later) requires an EGA or 



Fig. 4. To test the SmartProbe. a simple variable voltage is applied to the tip. When the software 
indicates that the SmartProbe has changed from one level to the next, the voltage is measured with 
a voltmeter to verify that the unit is working correctly. 
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Fig. 6. When testing the unit, this screen tells you what the SmartProbe is reporting. The informa¬ 
tion at the bottom of the screen is a handy reference for testing the hardware. 
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TABLE 2—PARALLEL PORT RESPONSES 




Probe Voltage 

Pin 10 

Pin 11 

Pin 12 

Pin 13 

Read Value 

8 


0%-15% 

0 

0 

0 

16 

16 

4 

1 

15%-30% 

64 

0 

0 

16 

80 


± + 

30%-40% 

64 

128 

0 

16 

208 

9-VOLT J 

40%-70% 

64 

128 

32 

16 

240 

BATTERY | 

70%—100% 

64 

128 

32 

0 

224 


TO 

* PROBE 
TIP 


Fig. 7. This simple LM555-hased oscillator 
shows the SmartProhe's ability to act like a 
poor-man’s digital-storage oscilloscope. 


better monitor. 

The simple test circuit shown in 
Fig. 4 will be used to test the 
SmartProbe. Although a 10,000- 
ohm value is shown for the poten¬ 
tiometer, any value between 1000 
ohms and 1 megohm can be used; 
the voltage source can be any¬ 
where between 5 and 15 volts. 

Connect the red and black 
power leads of the SmartProbe as 
shown and plug the SmartProbe 
into the printer port. After the soft¬ 
ware has been stored on the PC in 
a directory of your choice, type 
"SP" at the DOS prompt to start the 
program. 

Once you see a startup screen 
with some initial instructions, press 
any key. The instructions will be 
replaced by a graphical representa¬ 
tion of a logic probe as shown in Fig. 
5. Press <alt> q to perform a Quick 
Test. You should see a screen similar 
to the one shown in Fig. 6. Note that 
the SmartProbe's current status is to 
the right of the STATUS indication; 
expected results are listed in the 
lower half of the screen. Press SI on 
the SmartProbe and notice that the 
switch indication changes from ”0" 
to "1". Release SI and the indication 
should return to “0". Hold the 
SmartProbe's tip against the wiper of 
the potentiometer and turn the 
potentiometer's shaft. The ”P10 Pll 
PI 2 PI3" indications should change 
to one of the five conditions listed 
under EXPECTED RESULTS. If you do 
not get one of those indications, 
check the unit for component, con¬ 
nection, or construction errors; fix any 
errors as needed. 


When the SmartProbe is giving a 
correct indication, measure the DC 
voltage at the point when the 
SmartProbe changes from one con¬ 
dition to the next. The voltage 
should be approximately as expect¬ 
ed; there might be some variation 
based on the actual value of the 
components used. For example, the 
voltage between the “0101" and 
”1 10 1" transition should be about 
1.35 volts with a battery voltage of 9 
volts. If you do not get those results, 
check the value and placement of 
resistors R5-R9 and correct any 
problems that are found. 


To complete initial testing, press 
the <esc> key to return to the pro¬ 
gram's main screen. 

Now that you've used the Quick 
Test function, let's quickly review 
the other four menu choices (File, 
Edit, Scope, and Help) available 
from the main screen (Fig. 5). The 
File menu (accessed by pressing 
<alt> f) contains the DOS Shell and 
Exit commands. Pressing S for DOS 
Shell temporarily brings you to a 
DOS prompt where you can per¬ 
form normal DOS functions. Type 
EXIT and press <enter> to exit the 
DOS shell and return to the pro- 



Fig. 8. When using the SmartProbe to check the output of the circuit shown in Fig. 7, the output 
pulse is accurately displayed. 


SmartProbe SCOPE 





FI I F2 

1 « 


F3 F4 

< > 

B US 

SCAN TIME 


F6 

F7 

F8 

F9 

F10 

Esc 

ON 

« 

< 

> 

» 


FREEZE 

SCAN 


TIME 

RASE 


TO 

EXIT 


Fig. 9. Since the SmartProbe can sense four different voltage levels, it can be used to read simple 
analog signals. Here is the signal on the capacitor of the circuit shown in Fig. 7. 
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gram. To end the program, press X 
for Exit. 

The Edit menu contains five com¬ 
mands: Toggle History, Toggle 
Sound, Toggle SI, TTL, and CMOS. 
Pressing H for Toggle History turns 
the History display on (if it was pre¬ 
viously off), or off (if it was previous¬ 
ly on). The History On command 
displays the previous 20 readings; 
each reading is stored when SI is 
closed or the last 20 changes in 
reading if SI is disabled. Toggle SI 
enables and disables SI. With SI 
enabled, a reading will only be 
taken when SI is depressed. 
Disabling SI allows for continuous 
readings. Pressing S for Toggle 
Sound turns the audible indication 
on or off accordingly. Pressing T for 
TTL switches the SmartProbe to the 
TTL mode. Pressing C for CMOS 
switches the SmartProbe to the 
CMOS mode. The current status of 
History, SI status, Sound, and TTL or 
CMOS mode are displayed directly 
above the graphical representa¬ 
tion of the SmartProbe. 

The Scope function turns Smart¬ 
Probe into a simple form of digital- 
signal oscilloscope that can resolve 
signals up to about 10 kHz. To try out 
that function, build the test circuit 
shown in Fig. 7. That circuit is a stan¬ 
dard LM555-based oscillator with its 
output at pin 3. Pin 2 is connected to 
pin 6 and makes the oscillator run by 
charging and discharging the 0.05- 
ijlF capacitor. The results of measur¬ 
ing the signals at pins 3 and 2 of the 
LM555 are shown in Figures 8 and 9 
respectively. Since the output of pin 
3 is a digital signal varying between 
logic low and logic high. Fig. 8 is a 
true representation of that signal. 
The signal at pin 2, however, is an 
analog signal created as the 
capacitor charges and discharges. 
It will therefore have a sharp rise and 
an exponential decay. Figure 9 
shows how the SmartProbe creates 
a digital approximation of that sig¬ 
nal. Although it can't show the 
exponential decay, it can show the 
width of each pulse and the time 
between each voltage level. Even 
with that limitation, the SmartProbe 
provides a lot of information for the 
low cost of the unit. 

You can select the various scope 
functions with the ten function 
50 keys. For instance, F2 through F5 


adjust the scan time (the time 
between subsequent scans). Since 
there is no sync input, the display 
tends to jitter; increasing the scan 
time reduces that jitter. When you 
want to examine a particular scan, 
you can freeze the display by press¬ 
ing F6. Function keys F7 through F10 
control the time base (somewhat 
like a time base on a standard 


TABLE 3—TTL, CMOS LEVELS 


Value 

TTL 

CMOS 

16 

Low 

Low 

80 

open 

Low 

208 

open 

open 

240 

High 

open 

224 

High 

High 

0 

SI Open 

SI Open 

8 

SI Closed 

SI Closed 


oscilloscope). Pressing the Escape 
key returns you to the main screen. 

The Help function is a non-con- 
text sensitive help file that provides 
user information on the operation 
of the program and on the 
SmartProbe hardware. 

Expanding the SmartProbe. Since 
the SmartProbe is computer con¬ 
trolled, adding new or different 
functions and features is simply a 
matter of writing custom programs 
for those who have the tools and 
need. For instance, those doing dig¬ 
ital-electronics manufacturing and 
repair are always looking for a 
quicker and easier way to repeti¬ 
tively check circuits. One such 
application is included in the soft¬ 
ware bundle available from the 
source given in the Parts List. It lets 
you quickly and repetitively test cir¬ 
cuits based on a test specification 
that you develop (and document) 
in a plain text file. It provides a run¬ 
ning pass-fail Indication (with an 
audible beep if something does 
not comply) and a printed test 
report if needed. 

You can also use the parallel 
port's unused output pins (along 
with appropriate external circuitry) 
to control external devices based 
on the levels sensed by the 
SmartProbe. Even if you choose not 
to expand its capabilities, you'll find 
the SmartProbe to be an inexpen¬ 
sive yet extremely versatile addition 
to your test bench. Why not build 
one today! £2 


SHORTWAVE RADIO 

(continued from page 44) 


the Germans themselves through 
such stations as Radio Deutsche 
Welle in Cologne and Radio 
Berlin International in Berlin. In 
contrast to their American counter¬ 
parts, the German commentators 
were far more informed and infor¬ 
mative on the subject. To them, it 
was not just another news story, but 
a miraculous, healing event for their 
people and their country. They not 
only reported the facts of the event 
but told the stories, the meanings, 
and the emotions behind it as well. 
Through the power of shortwave 
radio, they both clearly and elo¬ 
quently convyed to the world just 
what the fall of the Wall meant to 
Germany and did so in a depth and 
style that the other journalists could 
not understand, much less appreci¬ 
ate or convey. 

Another fine example of short¬ 
wave listening occurred during the 
Persian Gulf War. When the 
American public discovered that 
some of the international stations 
were continuously broadcasting the 
war news both day and night, most 
stores selling shortwave receivers 
sold out in a few hours time. 

Simply put, shortwave listening can 
be both educational and enter¬ 
taining in itself. Many of the broad¬ 
casts, whether in English or another 
language, give a glimpse of anoth¬ 
er place and people. Listen for 
awhile; you just might enjoy what 
you hear. £2 


Yours for only 

$399 

Prices includes 
shipping! 


HAVE A THOUSAND YUCKS FOR ONLY 
THREE AND A HALF BUCKS! That comes 
to one-third of a cent per laugh. Electronics 
Comics is a compilation of over 125 riotous, 
outrageous and phenomenal cartoons that 
appeared in Popular Electronics and Elec¬ 
tronics Now. Only S3.99—price includes 
shipping. Claggk, Inc., Reprint Bookstore, 
P.O. Box 4099, Farmingdale, NY 11735- 
0793. All payments in U.S. funds. Sorry, no 
orders outside U.S.A. and Canada. Check or 
money order only—-send no cash. NY state 
residents add applicable tax. mao4 












Measuring RF Power 



Your transmitter's RF power output 
is a key indicator of its health, 
and here are the circuits, instruments, 
and techniques you can use to accurately 
“take its temperature. ” 

JOSEPH J. CARR 


R adio frequency 
(RF) power is one 
of the principal 
performance indicators of 
radio transmitters. Whether 
you are a ham-radio opera¬ 
tor, citizen's-band operator, 
or a commercial radio-com¬ 
munications technician, the 
RF-power output of your 
transmitters is a key indicator 
of its health. RF power mea¬ 
surements vary from a few 
milliwatts up to many kilo¬ 
watts. In this article we will 
take a look at some of the 
principal methods for mea¬ 
suring RF power. 

RF power measurement is 
no different from other alter¬ 
nating-current (AC) power 
measurements, although the 
increased frequencies in¬ 
volved cause some prob¬ 
lems. Power is still described 
by the standard equations 
(P = V x I, P = I 2 x R and P = 

V 2 /R), so if you can measure 
the current or voltage and 
know the resistance, you can 
measure power. The problem 
is relatively easy with sine- 
wave RF, such as unkeyed 
continuous wave (CW) sig¬ 
nals, but becomes a bit more 
complicated on modulated, 
chopped, keyed, or pulse RF 
waveforms. In any event, the 
most basic power level mea¬ 
sured is the root-mean-square 
(rms) value, which equates the 
power's heating ability to a like 
amount of heating from a DC 
source. The trick is in making rms 
readings. 

RF Ammeter Methods. The ther¬ 
mocouple RF ammeter (see Fig. 1) is 
an inherently rms-reading device 
because it relies on heating a very 
low value resistive heating element 
(R). The temperature of the heating 
element is measured by a thermo¬ 
couple device (TC in Fig. 1), which 
produces a voltage proportional to 
the temperature of the thermocou¬ 
ple junction. A DC voltmeter is used 


to measure the thermocouple out¬ 
put, but its scale is calibrated in units 
of current (amperes, milliamperes). 

When the RF ammeter is in series 
with the transmission line from the 
transmitter to a resistive load (R^ or 
a resonant antenna, the rms RF 
power level can be calculated 
from I 2 x R l . The advantage of the 
thermocouple RF ammeter is that it 
can be used with any load resis¬ 
tance, while other meters are de¬ 
signed for a specific load (usually 
50-ohms). The disadvantages in¬ 
clude the need to make a calcula¬ 


tion, and the fact that RF 
ammeters tend to fade out 
above some frequency in 
the 40- to 70-MHz range. 

Calorimeter/Bolometer 
Methods. A number of pro¬ 
fessional-grade RF-power 
meters are based on the fact 
that the temperature 
change in a resistive load is 
proportional to the rms value 
of the applied RF waveform. 
Figure 2 shows a basic form of 
calorimeter or bolometer: A 
heat-dissipating resistor with 
a resistance value equal to 
the desired load impedance 
is enclosed in an assembly 
with some sort of tempera¬ 
ture-measurement device. 

Theoretically, you could put 
a big dummy load in a room 
and use a glass-mercury ther¬ 
mometer to measure the air 
temperature of the room 
before and after the power 
was turned on, but that's 
hardly practical. If, however, 
you embed a dummy load 
and some temperature sen¬ 
sor (thermistors and thermo¬ 
couples are used) in a small 
assembly, then the before and 
after temperature rise of the 
resistor can be measured. 

A low-cost instrument can 
be built using only the dummy 
load and Temperature Sensor 
1, but that would ignore the 
problem that ambient temperature 
also affects the measurement sen¬ 
sor. It is not uncommon to include a 
second sensor to measure ambi¬ 
ent temperature, so that changes 
in ambient temperature can be 
factored into the measurement. The 
results can then be displayed on an 
analog or digital meter. 

Some calorimeter methods use 
two sensors (three could be used if 
ambient is accounted for) in a 
comparison measurement. A low- 
frequency (e.g. 60-Hz) AC power 
source is used to drive one sensor/ 
resistor, while the RF power is used 
to drive the other. A differential 51 


March 1999, Electronics Now 




Electronics Now, March 1999 



temperature-measurement device. A number of commercial devices are based on this approach. 


TRANSMITTER 


-AVV^ 


R1 

R1 >» R l 
R2 »> R, 


D1 

R2 C1J 


v o 

DC 
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Fig. 3. A simple diode detector scheme shown here was used on the Heathkit Canlenna dummy load 
that was popular some years ago. and is still used on similar products today. 



Fig. 4. Almost all RF wattmeters in use today are the in-line type. 


Simple Diode Detector Methods. 

A simple diode detector scheme 
(see Fig. 3) can be used to measure 
the RF power applied to a load. The 
scheme shown was used on the 
Heathkit Cantenna dummy load 
that was popular some years ago, 
and is still used on similar products 
today. 

The diode is an envelope detec¬ 
tor, and produces a pulsating DC 
output from the RF voltage applied 
across the load (R^. Capacitor Cl 
filters out the pulsations to pure DC. 
The power can be inferred from 
V d 2/R l . 

The actual voltage applied to 
the diode is reduced by a resistive 
voltage divider (Rl /R2) and is only a 
fraction of the applied voltage. This 
allows higher power levels to be 
measured. A diode such as a ger¬ 
manium 1N60, a silicon 1N914 or 
1N4148, or a Schottky diode can be 
used for Dl. Note that both Rl and 
R2 should be much larger than the 
load (RJ. Typical values for the cir¬ 
cuit are Rl = 100,000 ohms, R2= 1000 
ohms, and Cl = 0.05-pF. 

The diode detector circuit of Fig. 3 
remains popular because it is simple 
and easy to implement. But it suffers 
from the fact that it measures the 
approximate peak power, not the 
rms power. On a sinewave CW sig¬ 
nal, the rms power can be approxi¬ 
mated by (0.707 x V 0 2)/R L . 

52 In-Line RF Wattmeters. Perhaps 


the most common forms of RF power 
meter is the in-line wattmeter (see 
Fig. 4). The instrument is inserted in 
the coaxial line between the trans¬ 
mitter and either the antenna or a 
dummy load. Instruments designed 
for use with an antenna often have 
the ability to measure the forward 
and reflected power, so they can 
also be used to determine the 
standing wave ratio (SWR). 

The classic Wheatstone bridge 
can theoretically be used for mak¬ 
ing an in-line RF wattmeter, but 
that is not a practical approach. 


Such bridges are useful for making 
antenna impedance measure¬ 
ments at low power levels, but they 
cannot be left in-line because of 
the huge insertion loss involved. 
Other bridges, such as the micro¬ 
match bridge, discussed next, are 
used instead. 

Micromatch Bridge. Figure 5 shows 
the basic capacitor-resistor micro¬ 
match-bridge circuit. Immediately 
we see that the micromatch is better 
for those applications than a con¬ 
ventional Wheatstone bridge be¬ 
cause it only places a 1-ohm resistor 



























































































(Rl) in series with the transmission 
line. That resistor dissipates consider¬ 
ably less power than the resistors typ¬ 
ically used in Wheatstone bridges. 
Because of that low-value resistance 
we can leave the micromatch in the 
line while transmitting. 

As with Wheatstone bridges, the 
ratio of the resistances and/or reac¬ 
tances in the arms must be equal to 
create a null output to the meter. In 
that case, the ratio of the capacitive 
reactances of Cl and C2 must 
match the ratio of Rl and the anten¬ 
na or load resistance R|_: 


X c ,/Xc 2 = R1/R l 



J2 

LOAD/ANT 


For a 50-ohm load, the ratio is 
1/50, while for 75-ohm loads it is 1 /75. 
A compromise situation that yields a 
small error on both 50-ohm and 75- 
ohm systems is to use a 68-ohm 
value for R L , and make the ratio 
Xci/X C 2 = 1/68. These ratios occur 
when C2 ~ 15 pF for 50-ohm sys¬ 
tems, C2 *• 10 pF for 75-ohm systems, 
or C2 *» 12 pF for the compromise 
68-ohm value. 

The sensitivity control can be used 
to calibrate the meter. For fixed 
power meters, that potentiometer 
can be a trimmer type that is set 
when the meter is calibrated, and 
then left alone. At least one com¬ 
mercial micromatch bridge that was 
once popular with CB service tech¬ 
nicians used a three-position switch 
to select three different sensitivity 
controls for 10-watt, 100-watt or 1000- 
watt power levels. Each range has its 
own sensitivity control, and those are 
used as needed. 


Fig. 5. The micromatch RF wattmeters offer important advantages over traditional Wheatstone 
bridges in RF power meter applications because they dissipate less power ; allowing them to be left 
in the line. 



J2 

LOAD/ANT 


Fig. 6. The monomatch RF wattmeter is one of the “instruments of choice" for hams and other users 
for measuring RF power in the HF and low VHF ranges. 


Monomatch Bridge. The mono¬ 
match bridge of Fig. 6 is one of the 
"instruments of choice" for hams 
and other users for measuring RF 
power in the HF and low VHF ranges. 
In the monomatch design, the trans¬ 
mission line is segment "B", while the 
directional coupler transmission line 
segments are "A" and "B".The direc¬ 
tional coupler lines are used for sam¬ 
pling the forward and reverse RF sig¬ 
nals. Although some instruments 
used modified coaxial transmission 
lines, later versions use PC-board 
elements for A, B and C. 

The sensor unit is basically a 
directional coupler with a diode 
detector element for both forward 
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Fig. 7. In this version of the monomatch RF wattmeter, a single-turn ferrite or powdered-iron toroid 
transformer is used as the directional coupler. 
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Fig. 8. Here are the winding details for the toroid transformer in the monomatch RF wattmeter in 
Fig. 7 . 


and reverse directions. For best 
accuracy, diodes D1 and D2 should 
be a matched pair, as should R1 
and R2.The resistance of R1 and R2 
should match the transmission-line 
characteristic impedance, 
although in many cases the 68 - 
ohm compromise is used. 



Fig. 9. The Bird Electronics Model 43 RF 
wattmeter is an old war horse that has served 
the author well over the years (photo courtesy 
of Bird Electronics Corporation). 

The particular version shown In 
Fig. 6 uses a single DC meter move¬ 
ment to monitor RF power. With the 
addition of the switch and poten¬ 
tiometer R5, the circuit becomes 
both an SWR meter and a for¬ 
ward/reverse RF-power meter. Many 
modern instruments use two meter 
movements, one each for forward 
and reverse power. 

A variation on the theme uses 


a transmission-line transformer as 
shown in Fig. 7. In that instrument, a 
single-turn ferrite or powdered-iron 
toroid transformer is used as the 
directional coupler. The transmission 
line passing through the hole in the 
toroid “doughnut" forms the primary 
winding of the transformer. The sec¬ 


ondary winding consists of 10 to 20 
turns of small gauge enameled wire 
and is connected to a measure¬ 
ment bridge circuit (Cl, C2, plus the 
load) that produces a diode-recti¬ 
fied output voltage. 

Details for the construction of the 
sensor assembly is shown in Fig. 8 . The 
secondary winding, made of 24- to 
30-gauge enameled wire, is wound 
as shown in Fig. 8 , with at least a 30 
degree separation between the 
ends to minimize distributed cap¬ 
acitance. A rubber grommet is in¬ 


serted into the hole of the toroid. The 
primary winding is a single conductor 
passing through the hole. It is com¬ 
mon to find Vs- 3 /i 6 “' or '/ 4 -inch brass 
tubing used for the primary. Note: 
When counting turns on a toroidal 
transformer, each pass through the 
hole is a “turn," so passing a straight 
wire or tube through the toroid hole 
once counts as one turn. 

The value of R1 should match 
the transmission-line impedance, 
although, as usual, the 68 -ohm 
compromise is often seen. If you 
opt to use the exact value in any of 
those circuits, then you can use 
either a single 51-ohm resistor, or 
two 100-ohm resistors in parallel. If 
you can find a precision 50-ohm 
resistor, however, use it (in standard 
carbon-composition or metal-film 
resistors, 51 ohms is a standard 
value, but 50 ohms is not). 

Complex Waveforms. Measuring 
the RF power of unkeyed CW wave¬ 
forms is relatively easy, but when 
modulation is applied, many instru¬ 
ments will read incorrectly. Table 1 


shows some of the factors that com¬ 
pare the listed waveform's power, 
peak envelope voltage (PEV). peak 
envelope power (PEP) and equiva¬ 
lent thermal power with a 100 -watt 
unmodulated, unkeyed CW carrier. 

Some Commercial Instruments. 

Figure 9 shows a commercial RF 
power meter that the author bought 
nearly thirty years ago and has used 
heavily ever since. It is the Bird Elec¬ 
tronics Corporation (30303 Aurora 
(Continued on page 56) 



Fig. 10. Bird Electronics Model 4421 RF wattmeter (photo courtesy of Bird Electronics 
Corporation). 



























































A BRAIN/COMPUTER INTERFACE 


An amazing 
breakthrough could one 
day allow the paralyzed to 
communicate and interact 
with the world around 
them. 



BILL SIURU 


A s someone who has experi¬ 
enced complete paralysis 
from spinal cord surgery, this author 
knows the utterly demoralizing frus¬ 
tration of not being able to com¬ 
municate with the outside world. 
Fortunately, I recovered (essentially) 
completely. Many people don't, 
and as a result have to live in com¬ 
plete isolation with ideas and words 
that can't be shared with anyone. 

There is a chance, however, that 
all of that could change. Dr. Roy E. 
Bakay and Dr. Phillip R. Kennedy, 
neuroscience researchers at Emory 
University in Atlanta, GA have 
achieved a breakthrough that 
promises a way for those left para¬ 
lyzed and unable to speak from a 
spinal cord injury, stroke, or diseases 
like Lou Gehrig's disease to com¬ 
municate. 

More than 700,000 Americans 
suffer from stroke each year and 
tens of thousands more suffer spinal 
cord injuries or from diseases like 
Lou Gehrig's that threaten their 
ability to communicate. Stroke is 
currently the leading cause of per¬ 
manent adult disability in the U.S. 

The researchers have devel¬ 
oped a neurotrophic electrode (an 
electrode implanted with nerve- 
growth factors) that can be 
implanted in the brain to allow 
speech-incapable patients to 
communicate via a computer. 
According to Dr. Bakay, "A person 


can interact with the world if they 
can use a computer." If someone 
can move the cursor on a comput¬ 
er, that person can stop on icons to 
produce phrases, send e-mail, turn 
on or off a light, and, in general, 
interact with the outside world in an 
effective manner. 

How It Works. The heart of the 
concept is the neurotrophic elec¬ 
trode that makes the connection 
with the brain. The neurotrophic 
electrode, which is housed in a tiny 
cone-shaped glass casing, is 
implanted into the motor cortex. The 
electrode is about 1.5 mm long and 
0.1 to 0.4 mm in diameter. Nerve 
growth factors are implanted into 
the glass cone, and the cortical 
brain cells are induced to grow into 
the electrode's tip and form con¬ 
tacts. It takes several weeks to three 
months for the cortical tissue to 
grow into the electrode; the process 
is considered complete when the 
resulting signals become stable. 

The neurons in the brain transmit 
an electronic signal when they 
"fire." Gold recording wires are 
placed inside the glass cone to 
pick up the neural signals from the 
ingrown brain tissue and transmit 
them through the skin to a receiver 
and amplifier outside the scalp. The 
system is powered by an induction 
coil placed over the scalp so wires 
for powering the device do not 


have to pass through the skull. 
Signal processors are used to sepa¬ 
rate individual signals from the mul¬ 
tiple signals that are recorded from 
inside the conical electrode tip. 
These signals are used to drive the 
computer cursor in the same way a 
computer mouse is moved back 



The neurotrophic electrode shown here is the 
key development in a new system that could 
someday help paralysed individuals communi¬ 
cate with the world around them. 


and forth. Indeed, the recorded 
neural signals substitute for the 
mouse cursor. 

Unlike other electrode tech¬ 
niques that have been tried in the 
past—those primarily used miniature 
antennae that pierced the surface 
of the brain and usually lasted for 
only short periods—this electrode 
forms an Intimate and long-lasting 
connection with the brain. This basic 
neurotrophic electrode technology 
was developed and patented by 
Dr. Kennedy while at the Georgia 
Institute of Technology. It was tested 55 
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and developed using animals for 
over 12 years before it was implant¬ 
ed in humans. Both Federal Drug 
Administration and Institutional ethi¬ 
cal approvals were obtained before 
the implants were made. 

"The trick is teaching the patient 
to control the strength and pattern 
of the electric impulses being pro¬ 
duced in the brain," Dr. Bakay said. 
"After some training, they are able 
to 'will' a cursor to move and then 
stop on a specific point on the 
computer screen." 

First Tests. The electrodes have 
been successfully implanted into 
the brains of two patients at Emory 
University Hospital, one with amy¬ 
otrophic lateral sclerosis (ALS or Lou 
Gehrig's disease) and one with a 
brainstem stroke. The first patient 
was able to control computer sig¬ 
nals in an on/off manner for 76 days 
before she died from her terminal 
ALS condition. 

The second patient, who is at the 
Atlanta Veterans Affairs Medical 
Center, is paralyzed except for his 
face due to a stroke and a subse¬ 
quent heart attack. While depen¬ 
dent on a ventilator and unable to 
speak, he is fully alert and intelligent. 



As shown in this block diagram, the electrode, 
which is housed in a cone-shaped glass enclo¬ 
sure, is implanted into the cortex of the brain 
and brain cells are induced to grow onto its tip. 
Neurons transmit an electronic signal when 
they “fire.” Gold recording wires pick up the 
neural signals and transmit them through the 
skull. The system is powered by an induction 
coil placed over the scalp. 


The electrodes were implanted in 
the part of the patient's brain that 
once controlled his arm and facial 
motion. All he has to do is think 
about moving his arm to create the 
electrical signals that are translated 
by the computer into movement of 
the cursor from icon to icon in a hor¬ 
izontal direction. As each icon is 
encountered, a phrase such as “See 
you later. Nice talking with you." is 
spoken by the computer. 

The researchers are now working 
to help the patient communicate 
with the computer to produce 


speech, as well as provide word 
processing, control of his environ¬ 
ment, and maybe even access the 
internet. The future includes 
implanting the electrode in the 
brains of other "locked-in" patients. 

Other Applications. The brain- 
implant technology has other appli¬ 
cations. For instance, it could be 
used as a "spinal bypass" for those 
with spinal cord injuries that left 
them with stiff and uncontrollable 
muscles. Here neural signals could 
provide some control of electrical 
stimulators that activate the para¬ 
lyzed muscles, therefore bypassing 
the area of spinal-cord injury. 

The technique can also be used 
for basic research on understanding 
how the brain works. Never before 
have recordings been made from a 
human brain for so long and with 
such stability. For example, the firings 
of recorded neurons may change 
in response to differing inputs from 
different body parts: If neurons fire 
with taps to the arm, their firing may 
change over time from repeated 
taps to the face. This will help 
researchers understand how the 
brain communicates with other 
parts of the body. ft 


RF POWER 

(continued from page 54) 


Road, Cleveland, OH, 44139; Tel: 1- 
440-248-1200) Model 43 Thruline 
meter. It's a tough old war horse! 
That instrument is an in-line meter 
that uses a plug-in directional cou¬ 
pler and detector element to cus¬ 
tomize the meter for different RF 
power levels and frequency ranges. 
The tip of the plug-in element comes 
in close proximity to the coaxial line 
that runs inside the meter case from 
connector-to-connector.The analog 
meter displays the value of the RF 
power being measured. 

The case of the Model 43 has 
two sockets for additional plug-in 
elements to accommodate other 
power and frequency ranges. The 
heavy leather case that protects 
the meter in transit has space for 
56 several more elements. I have ele¬ 


ments for amateur radio HF (10 
watts for QRR100 watts for my trans¬ 
ceiver, and 1000 watts for my linear 
amplifier), amateur radio VHF (50 
watts), and lower power VHF (for 
marine radios). 

Notice in Fig. 9 that the element 
has an arrow on it. The arrow points 
in the direction of power measure¬ 
ment. For example, if the load is 
connected to the right-hand coax¬ 
ial connector, and the transmitter is 
connected to the left-hand coaxial 
connector, then the meter (as 
shown) will measure the forward 
power. If the direction of the arrow is 
reversed, then the reflected power 
can be measured. Once both the 
forward power (Pp) and reflected 
power (Pp) are known, the SWR 
can be calculated; but to makes 
things easy, the Model 43 comes 
with a nomograph in the instruc¬ 
tion book that makes the calcula¬ 
tion graphically. 


The Bird APM-16 Advance Power 
Meter, shown at the beginning of 
this article, is similar in concept to 
the older Model 43, but is consider¬ 
ably advanced. While the Model 
43 measures rms CW power, the 
APM-16 will measure analog and 
digital complex waveforms, as well 
as CW (e.g. CDMA, TDMA, FDMA, 
COFDM and other modulation). It 
will measure both peak and rms 
power levels. 

Figure 10 shows a Bird meter that 
uses a different approach. That 
meter uses a remote sensor head 
connected in-line between the 
source and load, and a multi-range 
digital readout display. 

That wraps up our look at RF 
power-measurement circuits and 
instruments. Whether you need to 
measure RF power as part of your 
hobby or for your profession, keep 
the concepts we've discussed here 
in mind and you won't go wrong, ft 








Tech Musings 


BY DON LANCASTER 


AC and DC Lamp-Dimmer 
Circuits, and Mere 

T he \veb sure makes electronics design much sim¬ 
pler AND FAR EASIER THAN BEFORE. FOR EXAMPLE, 
WWW.QUESTLINK.COM CAN ALMOST INSTANTLY PROVIDE YOU 
WITH ANY AVAILABLE DATA SHEET OR APPLICATIONS NOTE ON 


just about anything from anyone. There 
are also a number of newsgroups that 
anyone into electronics will find handy, 
including: 

• sci.electronics.design 

• sci.electronics.equipment 

• sci.electronics.misc 

• sci.electronics.repair 

I have recendy added several more 
key electrical engineering links to my 
www.dnaja.com/eeweb01.html 

Lamp Dimming Fundamentals 

Let’s assume you have some lamps 
that you want to cheaply control with a 
PC, a PIC, or another microprocessor: 
How would you go about it? 

We saw last November (MUSE 129. 
PDF on my Web site) how theaters and 
concerts use the fancy DMX512 com¬ 
munications standard. Also see 
RESBN76.PDF on my Web site for 
information on how home automation 
often makes use of X-10 dimmer con¬ 
trollers. 

Anyway, any incandescent lamp 
might be brightened or dimmed by 
changing the DC or rms voltage sent to 
it. The obvious method involves putting 
a variable resistor in series with your 
light. Unfortunately, that technique has 
big-time inefficiency and heat problems. 
When you control a 100-watt bulb, as 
much as 25 watts of heat would have to 


be burned up in the series controller. 

One ancient alternative is to use a 
Variac, or variable AC transformer. In 
those, a knob twists a contact to select a 
changing turns ratio. Early theater light¬ 
ing controls used ganged banks of motor 
driven Variacs. 

Incandescent lamps can be better 
brightened or dimmed by changing a 
duty cycle—the percentage of time volt¬ 
age is applied. Duty cycling can be very 
efficient, since the controller is always 
either on or off. The ratio of on time to 
off time helps set the brightness. The 
switching frequency is usually 120-hertz 
or higher. The thermal inertia from the 
light bulb’s filament and human persis¬ 
tence of vision should integrate or “aver¬ 
age out” on and off times, reducing or 
eliminating flicker. 

Your approaches to lamp dimming 
will differ between AC and DC power 
systems. The DC routes of Fig. 1 could 
be used in automobiles, for caving hel¬ 
mets, or in flashlights. In Fig. 1A, a 

NEED HELP? 
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Don Lancaster 
Synergetics 
Box 809-EN 
Thatcher AZ, 85552 
Tel: 520-428-4073 

US email: don@tinaja.com 

Web page: http://www.tinaja.com 


power semiconductor such as a MOS 
field-effect transistor is placed between 
lamp and ground. The lamp turns on by 
making die gate positive by five volts or 
so. It will turn off by leaving the gate 
voltage near ground. Very little gate cur¬ 
rent is needed, so the MOS device acts 
as a powerful linear or switched “ampli¬ 
fier.” One source of white LED caving 
lights that use those techniques can be 
found at www.hdssystems.com 

In Fig. IB, a newer style of integrat¬ 
ed circuit known as a high-side driver is 
used. A high-side driver is basically a 
series power MOSFET with some addi¬ 
tional control circuitry. The high-side 
driving eliminates die need for more 
than one wire going to the lamp. The 
return padi can be via the vehicle frame 
or chassis. High-side driver circuits also 
sense open bulbs, detect other faults, 
and shut down on short-circuit currents. 

One-piece chips that can combine 
dimming and high-side driving are avail¬ 
able. Figure 1C shows how to use the 
new SGS-Thomson L9830. Its intended 
use is dimming dashboard lights in an 
instrument cluster. 

The AC dimmers of Fig. 2 all provide 
a way to switch line-voltage bipolar cur¬ 
rents that can be positive or negative. 
This leaves most power semiconductors 
out; the exception is a very popular 
switching device called a Triac. 

A Triac has three terminals, called 
gate, Tl, and T2. There is no current 
between Tl and T2 until a brief and 
small gate-current pulse is delivered. At 
that time, the Triac turns on and heavily 
conducts between Tl and T2. Above a 
rather small load-holding current, the 
Triac will latch and stay on. The Triac 
will stay on until such time as the main 
current returns to zero. Turn off will 
usually occur at the next current zero 
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(b) Using a high side driver. 



(c) Using a monolithic lamp dimmer. 


FIG. 1— THREE DIFFERENT APPROACHES to dimming a DC lamp. 
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crossing of the line AC sinewave. 

The simple Triac on-off switching cir¬ 
cuit appears in Fig 2A. Closing the switch 
turns the Triac on; opening the switch 
will turn die Triac back off just after the 
next zero crossing. The sensitivity of a 
Triac’s gate changes a little with the 
changing line and gate polarity. But prop¬ 
er gate drive can switch either polarity 
load with either polarity gate pulse. 

Your classic Triac w'all dimmer is 
shown in Fig. 2B. The diac shown is a 
bilateral switching diode. A diac turns 
on whenever its lead voltage exceeds a 
set amount—often 30 volts or so. Each 
AC half cycle, the potentiometer starts 
charging the capacitor. When the capac¬ 
itor reaches the threshold voltage, the 
diac will turn on, in turn tripping the 
main Triac. 


The lower the potentiometer’s resis¬ 
tance, the earlier in the half cycle that 
turn on occurs, and the brighter the 
lamp. The higher the resistance, the later 
in the cycle that turn on occurs, and the 
dimmer die lamp. Such a circuit is called 
a proportional phase control. A second 
resistor and capacitor (not shown here) 
will often be added to eliminate any 
“jumping” problems at very low light 
levels. You can see the waveforms on this 
in MUSE108.PDF on my Web site. 

One big “gotcha” w r ith Triacs is that 
they are connected to one side of the AC 
power line, which creates serious “hot 
chassis” shock-safety issues. 

Figure 2C shows us the standard and 
safe way of interfacing a Triac to a PIC 
or a personal computer port. A small and 
low cost photo-Triac—an optoisolator 


























































FIG. 2—THREE DIFFERENT line-operated lamp dimming circuits. All are built around a 
Triac. 


with a Triac output—is used. That 
device is just a light-emitting diode that 
shines onto a photo-Triac. Pulse the 
LED with suitably limited current (typ¬ 
ically 10 mils) and both the little Triac 
inside the device and the big main one it 
drives turn on. 

There are a few different ways to use 
this circuit: You can simply use it for on- 
off control. Alternately, for heaters and 
such, you can sense power-line zero 
crossings somehow and then provide 
turn on only just after a zero crossing. 
Such a zero-voltage switch eliminates 
annoying clicks and radio noise, and it is 
gentler on both the power line and your 
load. But note that zero crossing switch¬ 
ing is not usable for dimming because 
the frequency is too low; flicker would 
be unacceptable. 

Instead, you have the option of care¬ 
fully pulsing the optoisolator’s LED on 
at an exact position inside of each AC 
half cycle, thus creating a proportional 
phase control. This gives you a wide 
flicker-free brightness range. 

You can also get combination Triacs 
and optoisolators. These are called AC 
solid-state relays and are offered in a 
wide variety, but tend to be more expen¬ 
sive than going with discrete devices. 

A PIC or PC port can also be pro¬ 
grammed to do fancy tricks such as slow 
dimming, stepped brightness, random 
“somebody is home” security lights, or 
for theater-lighting scene sequences. 

Note that the brightness versus duty 
cycle is not linear. Why? Because there 
is more energy at a half sinewave peak 
than at the “comers”. Table lookup soft¬ 
ware can easily adjust for linear voltage 
versus current, linear power versus cur¬ 
rent, log compression for input audio, or 
can even create flickering “flame” 
effects. You can find more on those con¬ 
cepts on www.tinaja.com; look for 
EMERGOP5.PDF and MUSE109. 
PDF. 

Be sure to observe die “backwards” 
LED connection. Because many com¬ 
puter ports and interface drivers are a lot 
better at sinking current than they are at 
sourcing, an active-low scheme is nor¬ 
mally used; that turns die LED and the 
Triac on with a low input and off with a 
high input—watch diat detail. 

A Triac diat switches in mid cycle 
could generate severe radio noise and 
other interference. Series LC filters and 
suitable shielding is often needed to 
keep that to acceptable levels. 

The leading Triac and optoisolators 


manufacturers include Motorola, 
Teccor, and Texas Instruments. A color 
organ is an older name for psychedelic 
lighting or audio control of lamps. 
Design tips and ideas can be found in 
MUSE108.PDF on my Web site. 

A Selection of Dimmer Chips 

You have a choice of building up a 
dimmer from bits and pieces, by use of a 


PIC or other microcontroller, or by 
going to new specialized dimmer chips. 

A surprising variety of custom chips are 
available and are summarized in Fig. 3. 

Two companies that seem to be in the 
dimmer forefront are Holtek and 
LSI/CSI. The Basic Stamp from 
Parallax or the PIC or baby PIC from 
Microchip Technology are often superb 
choices. Control can be by way of an up 59 


March 1999, Electronics Now 


































Electronics Now, March 1999 


Holtek HT7620 

Holtek HT7700 
Holtek HT7703 

Holtek HT7704 

Holtek HT7712 

PIC Controller with Dimmer 

Key and Touch Linear Dimmer 

Touch Linear Dimmer 

Touch Dimmer 

Minimum Component Touch Dimmer 

LSI/CSI 7234 
LSI/CSI 7237 

LSI/CSI 7338 
LSI/CSI 7314 

LSI/CSI 7534 

Touch Control Continuous Dimmer 
Touch Control Stepped Dimmer 
Touch Control with Timed ON 
Multi-level Touch Control Dimmer 
Up-Down Touch Control Dimmer 

Microchip 12C08 
Microchip 16C70 

Low Cost Baby Programmable PIC 
Extra I/O Programmable PIC 

SGS L9830 

Monolithic DC Lamp Dimmer 

Siemens SLB0587 

Dimmer 1C for Halogen Lamps 

Unitrode UC3871 

Fluorescent Dimmer Ballast Chip 


FIG. 3—A SAMPLER OF some commercial dimmer integrated circuits. 
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FIG. 4 —ONE POSSIBLE SCHEME to remotely dim many lamps using only a single inter¬ 
connecting wire. 


and down pair of input pins, by a resis¬ 
tor going to an A/D converter, parallel 
“set level” inputs, serial data, or an ana¬ 
log voltage. 

A number of useful PIC-dimmer 
applications notes are downloadable 
directly from Microchip Technology. To 
download, use the Quesdink listings or 
die links atwww.tinaja.com/picwb01.html 

One very interesting combination for 
multiple control of lots of lamps would 
be to drive a slew of up-down PICs widi 
several of the new Dallas DS2407 dual 
addressable switches (from their 
MicroLAN series). That would let you 
cheaply and independently control 
dozens or even hundreds of lamps using 
a one-wire simple networking system. 
Each PIC would test every so often to 
decide if the brightness needed to be 
changed. With 64 brightness levels, the 
slew rate from full off to full on would be 
just over half a second widi half cycle 
sampling if the elaborate MicroLAN 
comm scheme could be made fast 
enough. Each addressed up or down 
command would be carefully synchro¬ 
nized and adjusted to last for a precise 
line-cycle interval. Levels would be syn¬ 
chronized either with a master reset or 
simply by supplying enough down com¬ 
mands in a row to guarantee everything 
is off. 

A possible block diagram for this 
appears in Fig. 4. Should the best data 
rates of a MicroLAN end up too slow, a 
second baby PIC might be used instead 
of turning to higher baud rates. 

Even simpler might be a “one long 
serial word” setup. Your first six bits go 
to lamp 1, the second six bits go to lamp 
2, and so on. Sort of a “mini” DMX512. 

Yes, a PIC can directly drive a Triac 
gate. That would eliminate the cost of 
your Triac-output optoisolator. But the 
extreme shock hazard would have to be 
addressed at other points in your circuit 
or system. 

Zero-crossing detection could be 
simplified by sensing only positive, zero¬ 
going transitions and deriving turn on 
pulses for both half cycles. For further 
consulting and design information, see 
www.tinaja.com/infoO 1 .html 

What About Fluorescents? 

Fluorescent lamp-dimming needs 
special circuits. Ordinary dimmers must 
definitely not ever be used with fluores¬ 
cents! But new concepts are available 
that let you dim from full brightness 
down to as low as four percent. 
























































NAMES & 

Advance Transformer 

10275 W Higgins Rd. 

Rosemont, 1L 60018 
(708) 390-5000 

Argonne National Lab 

9700 S Cass Ave. 

Argonne, IL 60439 
(800) 627-2596 

Ark-Plas Products 

Hwy178 N 
Flippin, AR 72634 
(870) 453-2343 

Dallas Semiconductor 

4401 Beltwood Pkwy. S 
Dallas, TX 75244 
(972) 450-0400 

Data Storage 

10 Tara Blvd., 5th FI 
Nashua, NH 03062 
(603) 891-0123 

Galco 

26010 Pinehurst Dr. 

Madison Heights, Ml 48071 
(800) 575-5549 

Holtek Technology 

1342 Ridder Park Dr. 

San Jose, CA 95131 
(408) 573-8050 

Horizon Maplnfo 

3990 Ruffin Road 
San Diego, CA 92123 
(800) 828-2808 

Jameco Electronics 

1355 Shoreway Rd. 

Belmont, CA 94002 
(800) 536-4316 

JKL Components 

13343 Paxton St. 

Pacoima, CA 91331 
(800) 421-7244 

Levy/Latham 

6263 N Scottsdale #371 
Scottsdale, AZ 85250 
(602) 367-1100 


One source of suitable ballasts is 
Advance Transformer, while useful chips 
and applications notes can be found at 
Unitrode. Small laptop fluorescents and 
suitable dimming technique information 
is offered by JKL Components. 

We just might look at fluorescent 
dimming further in a future column. 
Meanwhile, do not try it unless you real¬ 
ly know what you are doing! 

Magnetic Recording Books 

A list of magnetic recording books 
shows up for this month’s resource side- 
bar. More information on any of these is 


NUMBERS 
Lindsay Publications 

PO Box 538 
Bradley, IL 60915 
(815) 935-5353 

LSI/CSI Systems 

1235 Walt Whitman Road 
Melville, NY 11747 
(516) 271-0400 

Map One 

PO Box 999 
Dewey, AZ 86327 
(520) 632-8774 

Microchip Technology 

2355 W Chandler Blvd. 
Chandler, AZ 85224 
(602) 786-7200 

Parallax 

3805 Atherton Rd.#102 
Rocklin, CA 95765 
(916) 624-8333 

Planetary Society 

65 N Catalina Ave. 
Pasadena, CA 91106 
(818) 793-5100 

SGS-Thomson 

1000 E Bell Rd. 

Phoenix, AZ 85022 

(602) 867-6259 

Siemens Components 

2191 Laurelwood Rd. 
Santa Clara, CA 95054 
(408) 980-4500 

Synergetics 

Box 809 

Thatcher, AZ 85552 
(520) 428-4073 

Teccor Electronics 

1801 Hurd Dr. 

Irving, TX 75038 
(214) 580-1515 

Unitrode 

7 Continental Blvd. 
Merrimack, NH 03054 

(603) 424-8610 


available at www.tinaja.com/amlink01. 
html A useful new trade journal on diis 
topic is Data Storage. 

Custom research into any technical 
field is available at surprisingly low cost 
at www.tinaja.com/info01.html. This is 
especially useful in gathering essential 
broad-based primary and background 
material on any emerging or unfamiliar 
tech topic you might want to get into big 
time. 


Surplus Update 

At present, the administrative 
expenses of selling military surplus elec¬ 


tronics seem to be running something 
like $1.60 for each dollar in public sales. 
Thus, your tax dollars are being used to 
pay people to haul away surplus bar¬ 
gains. Your best defense here is to recy¬ 
cle your tax dollars by grabbing some of 
these for yourself! 

To improve their bottom line, the 
Feds appear to be experimenting with 
DRMO office closures; “term” sales (in 
which you agree to accept a full year’s 
worth of stuff); other new types of sales; 
and privatization. An asset-management 
outfit by the name of Levy/Latham is 
now doing a few of the Fed’s surplus 
sales—so far mostly big-ticket items like 
machinery and boats. Supposedly a lot 
more of this will be done in the future. 

For more details on getting involved, 
you can visit www.levylatham.com 

Although seldom advertised, most 
DRMO sites stock lists of people and 
firms who will photograph, bid, pack, 
and ship items for you. These lists are 
usually available on request. The type 
and quality of their services offered 
seems to vary with the base and who hap¬ 
pens to live nearby. The major problem 
here is triage, where you literally will 
want to lighten up a lot before you ship. 

A pair of tutorials on military-surplus 
bidding insider secrets can be found at 
www.tinaja.com/resbn01.html Hot but¬ 
tons on my home page take you directly 
to the various DRMS access pages. 
Examples of the actual surplus bargains 
available these days are up at www. 
tinaja.com/barg01 .html 

New Tech Lit 

You are invited to participate in a 
new SETI extraterrestrial intelligence 
search. An ongoing quest that needs zil¬ 
lions of net-linked computers. For info, 
see setiathome.ssl.berkeley.edu or pick 
up the summary invitation in the 
October 30, 1998 issue of Science. 
Meanwhile, you also might follow the 
separate Planetary Society billion-chan¬ 
nel extraterrestrial assay in real time at 
seti.planetary.org 

Volume 9, #4 of the Tech Transfer 
Highlights by the Argonne National Lab 
describes some magic new ionic conduc¬ 
tor filters. One can be used to extract 
oxygen from air. Another can separate 
hydrogen from gas streams. 

USGS topographic maps are at long 
last finding their way onto the Web and 
CD-ROM. Although not yet in full res¬ 
olution, full quality, or in the zoomable 
and compact Adobe Acrobat format, at 61 
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SOME MAGNETIC RECORDING BOOKS 

Complete Handbook of Magnetic Recording (Finn Jorgensen) 
Ferromagnetic Materials: Structure and Properties (R. A. McCurie) 
Ferromagnetism (Richard Bozorth) 

The Foundation of Magnetic Recording (John Mallinson) 

Handbook of Electromagnetic Materials (Perambur Neelakanta) 
Magnetic Disk Drive Technology: Heads... (Kanu Ashar) 

Magnetic Measurements Handbook (J.M. Janicke) 

Magnetic Storage Handbook (Eric Daniel) 

Magneto-Resistive Heads: Fundamentals... (John Mallinson) 

Modern Recording Techniques (D. M. Huber) 

The Physics of Magnetic Recording (C.D. Mee) 

Practical Recording Techniques (Bruce Bartlett) 

Theory of Magnetic Recording (Neal Bertram) 

Theory of Magnetism (Kei Yosida) 

Troubleshooting and Repairing Audio & Video.... (Homer Davidson) 


least they are continuous without page 
breaks. One low cost CD-ROM source 
in my neighborhood is Map One found 
at www.bsinet.com/map 1 Included will 
be 64 seven-minute quads to TIFF qual¬ 
ity, three reference maps, and a viewer 
for Si6! 

Maplnfo, a division of Horizons 
Technology', has a much more pricey 
new Web and CD-ROM-based service. 
Check their Web site at www.horizons. 
com/suremaps These two are obviously 
the first two early tricklings of a deluge. 
I’d predict free viewing of USGS topo¬ 
graphic maps routinely provided on 
hundreds of Web sites within a year or 
so, and snap-in GPS receiver modules 
within two. 


From Jameco comes the latest elec¬ 
tronic components catalog 984. Get this 
one free by clicking on their banner on 
my Web site. From Galco, their latest 
industrial electronics catalog. Galco spe¬ 
cializes in high-power electronics. 

Nomadics, human-scale transport, 
and energy efficiency are all nicely cov¬ 
ered by Steve Roberts through his 
Microship site at www.microship.com 
Grab his free e-zine newsletter. 

Free samples this month include a 
TLC5615 ten-bit serial D/A converter 
from Texas Instruments, along with 
plastic fittings, tubing, and such from 
die folks at Ark-Plas Products. 

The latest of “new-old” books by 
Lindsay Publications now include the 


Haider's Aircraft Book , Manufacture of 
Wireless Components , and Electiical Designs. 
All of these are unique tum-of-the-centu- 
ry reprints. The Ultimate Modem Handbook 
is a Cass Lewart book from Prentice Hall. 
More details on all these titles at 
www.tinaja.com/amlinkO 1 .html 

For most individuals and smaller 
scale startups most of the time, any 
involvement with patents is virtually 
certain to result in a net loss of your 
time, energy, money, and sanity. Find 
out why, along with proven and tested 
real-world alternatives in my Case 
Against Patents package as per my nearby 
Synergetics ad. 

The latest Web site additions at my 
www.tinaja.com include an expanded PIC 
libary, lots more classic Blatant 
Opportunist uploads, plus improved lay¬ 
out and navigation. The newest surplus 
bargains that you will now find at 
www.tinaja.com/bargteO 1 .html include 
mystery cryogenics, military tube testers, 
distortion analyzers, superb luminance 
probes, radiosondes, and much more. 

As usual, most of the mentioned 
resources show up in the Names & 
Numbers or the Magnetic Recording 
sidebars. Always check here before using 
our US technical helpline that is shown 
in the nearby box. 

Let’s hear from you. BJ1 


NOW Find the Night Part for Your VCR! 



The 172-page Eighth Edition of the VCR 
Cross Reference contains both model 
and part number cross references. 
Over 7,810 new parts and 1927 new 
models have been added. 

VCR’s are made in a few factories from 
which hundreds of different brand names 
and model numbers identify cosmetically- 
changed identical and near-identical manu¬ 
factured units. Interchangeable parts are 
very common. An exact replacement part 
may be available only a few minutes away 
from you even though the original brand- 
name supplier is out of stock. Also, you may 
be able to cannibalize scrap units at no cost. 


with 

the 


ISCET VCR CROSS REFERENCE 


NEW! The Seventh Edition is contained on a 
3 1 / diskette for IBM PC AT/XT compatibles, 
DOS 2.1 or higher. The disk software allows 
technicians to search by manufacturer for 
model numbers and description of part num¬ 
bers. A parts editing sequence gives an on¬ 
screen view of all substitutes for parts en¬ 
tered. With the diskette, the technician can 
update files by adding model and parts 


crosses of future models. The Eighth Edition 
can be printed on pages completely from 
the diskette. 

The ISCET VCR Cross Reference, Seventh 
Edition, is on 8 'A x 11-in., pre-punched 
pages and sells for $24.95. The 3^ inch 
diskette sells for $69.95 and you can view 
listings from a monitor or printed page. 


ONLY $24.95 for pages 
$69.95 diskette 

Not including Shipping & Handling 
Claggk Inc. 

VCR CROSS REFERENCE OFFER 
P.O. Box 4099 

Farmingdale, New York 11735-0793 

Name__ 

Business 

Address__ 

City 

State _Zip_ 

Phone_ 

Enclosed $24.95 for the ISCET VCR Cross 
Reference. Eighth Edition. 

Enclosed $69.95 for the Idiskette containing the 
ISCET VCR Cross Reference, Ver. 7.0 
Include $5.00 for shipping Version 8 pages within 
the United States. All other countries add $6.00 
(surface mail). 

Include $3.00 for shipping Version 7 disk within the 
United States. All other countries add $4.00 (surface 
mail). 

The total amount of my order is $_. 

Check enclosed—do not send cash. US funds only. 

□ Visa □ MasterCard Exp. Date / / _ 

Card No. __ 

Signature_ 

New York State residents must add 

applicable local sales tax to total. CB02 
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Ask for the 

ick-Sf' 


MB-650Ua 

Black & White Video 
Camera with Built-In 
Audio & 4.3 mm Lens. 

$89.95 

Size: 1.18" sq. 


MB-45CB 

Color Video Camera 
2.8mm Lens 
45° Angle of View 


Worlds Smallest Video Camera 

No Bigger than the 
size of a Quarter! 
with CMOS Technology. liM 


Wireless Camera Package Deals, include: one camera, one 
receiver and power supplies. (Receiver holds up to 4 cameras) 


Wireless 4-Channel A/V Black/White & Color Cameras 


CM-550U -$69.95 
Pinhole Camera Available: 
CM-550P -$69.95 


240 Line Horizontal Resolution 
Size: 1.12"(L) .5"(W) 


TeleEye has everything you need to do Color Video Conferencing. It comes 
with a built-in high quality digital camera, a high speed modem and state-of-the- 
art Audio/Video hardware. —— 

Remote View Window 

Up to 15 frames per second rp' 1 - v' rj| 

or VHS-quality resolution. 

On-Screen Menus ® iL 

Easy Control using your \ - &mr 

phone keypad. f .v 

$499. 9 5 c , pm I 

Stand Alone System .- 

5 m« PC Needed. —~." ""l^r 


Built-in Mic m _^^400* 

(on All models) ^B^0 

Cameras are shipped with 4.3mm lens. 


GFS-1001 (900MHz) 
GFS-2002 (1.2Ghz) 


(Camera shown with optional, lens.) 


Wireless Transmitter & Receiver 

QHZ $219^95 

Transmitter Video/Stereo Audio Receiver i 


Dimensions: 2.5'(W) x2.18-(H)x3,28’(D) 


Interfaces with existing 
Camera Systems! 

System includes: 

• Monitor 

• Camera/100 ft. Cable 

• Camera Stand/Mount 

• 2-way Intercom Station 

• 100 ft. Intercom Cable 
•VCRInterconnect Cable 

• One Year Warranty 


LP-850p 

$139.95 


LP-850i 

$129.95 

Length: 1.9* 

. Diameter^gl* 


Outdoor 

Model 

Available 

$169.95 


Polaris Industries 


SCO-1 -$399.95 

Observation System 


Atlanta GA 30324 Tech Into: 404.872.0722 FAX: 404.872.1038 


Polaris Industries 470 Armour Dr. 


SCO-1 -$399.95 

Observation System 


http;//www.polarisusa.com 
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EARN 

MORE 

MONEY! 


Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio¬ 
telephone License.” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License. 


No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS—You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 
Or, Call 1-800-932-4268 Ext. 210 

f comrruinD "product'ioiis"" 1 

I FCC LICENSE TRAINING, Dept. 210 ■ 

P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 

I NAME_ I 

1 ADDRESS I 

CITY-_ STATE_ZIP_ ! 



Simple to use. 

Plug the Power Meter 
into any AC outlet, and plug the 
appliance to be measured into the 


Model 4-1850: 


Power Meter. That’s it! 


‘hsssts* 

(oeKher mode), only $50! 


• Measure REAL (“true”) power 
ltol850Watt8 

• Measure Power used, 1 Watt-hour 
to 9999 kilo-Watt-hr 

• Measure power cost ($), just enter 
cost per kilo-Watt-hr 

Model 20-1850 does everything the 4-1850 with these additional 

features: Irms, Vrms, Power Factor, 20 mhz processor and more! 


model 4-1850 Only 9 149 95 Delivered! 

Model 20-1850 0nly $ 249. 95 MC/Uisa/MO/Check 


Custom applications available • Dealer inquires welcome 
Brand Electronics, 

421 Hilton Rd. ClU ^ order » call toll free, 24 Hrs. 

Whitefield, ME 04353 1 - 888 - 433-6600 


For information only, call 1-207-549-3401 
email: ebrand@tnint.net 


httpV/wwwjnint.nety*-ebrand/ 


turn j I POBArtwork 
IrCBaBrBsl Made Easy! 

PRINTED CIRCUIT DESIGN SOFTWARE 


For Windows and DOS 

Layout - Autorouting - Schematic • Circuit Simulation 


* 16 and 32 bit version available 

* Ripup and Retry Router in Advanced Pkg. 

* Copper Flooding for Building Ground Areas 

* Gerber and Excel Ion Output 

* Create Negative & Positive Printouts 

* Create Single or Multi Layer Boards 

* Create artwork from the Schematic 

* Analog and Digital Simulation available 

* Make boards up to 32" x 32" 

* Parts Libraries - Silk Layers - Solder Mask 

* For the Professional and Hobbyistl 


Download DEMO - www.pcboards net 


Windows LAYOUT pgm . starts at 

WindOWS Pkg. layout-schematic-router 

DOS pcb layout - $49.95 



Cal^or Write for Full Product Line, Prices & Free Demo 

PCBoards (800)473-7227 

2110 14th Ave. South Fax (205)933-2954 

Birmingham, AL 35205 Phone (205)933-1122 
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We call them the ‘Cubes’.... 

Perfect video transmission 
from a transmitter 
you can hide under 
a quarter and only 
as thick as a stack 
of four pennies* 
that’s a nickel in 
the picture! 

Transmits color or B&W with fantastic quality - almost like a direct 
wired connection to any TV tuned to cable channel 59. Crystal 
controlled for no frequency drift with performance that equals law 
enforcement models that cost hundreds more! Basic 20 mW 
model transmits up to 300’ while the high power 100 mW unit 
goes up to 1/4 mile. Audio units include sound using a sensitive 
built-in mike that will hear a whisper 15 feet away! Units run on 9 
volts and hook-up to most any CCD camera. Any of our cameras 
have been tested to mate perfectly with our Cubes and work 
great Fully assembled - just hook-up power and you’re on the air! 

C-2000, Basic Video Transmitter Cube.-.$89.95 

C-3000, Basic Video and Audio Transmitter Cube.$149.95 

C-2001, High Power Video Transmitter Cube.$179.95 

C-3001, High Power Video and Audio Transmitter Cube.$229.95 



World’s 

Smallest 

TV 

Transmitters 



Super Pro FM Stereo 
Radio Transmitter 


A mil,. 
sional frequen¬ 
cy synthesized 
FM Stereo 
transmitter sta¬ 
tion in one 
easy to use, 
handsome cab¬ 
inet. Most radio 

_ stations require 

a whole equipment rack to hold all the features we’ve packed 
into the FM-100. Set frequency easily with the Up/Down freq 
buttons and the big LED digital display. Plus there’s input low 
pass filtering that gives great sound no matter what the source 
(no more squeals or swishing sounds from cheap CD player 
inputs!) Peak limiters for maximum ‘punch’ in your audio - with¬ 
out over modulation, LED bargraph meters for easy setting of 
audio levels and a built-in mixer with mike and line level inputs. 
Churches, drive-ins, schools and colleges find the FM-100 to be 
the answer to their transmitting needs, you will too. No one 
offers all these features at this price! Kit includes cabinet, whip 
antenna and 120 VAC supply. 

We also offer a high power export version of the FM-100 that's 
fully assembled with one watt of RF power, for miles of program 
coverage. The export version can only be shipped outside the 
USA, or within the US if accompanied by a signed statement 
that the unit will be exported. 

FM-100, Professional FM Stereo Transmitter Kit.$299.95 

FM-100WT, Fully Wired High Power FM Transmitter..$429.95 



AM Band 
Radio 

Transmitter 


Ramsey AM radio transmitters operate in the standard AM broad¬ 
cast band and are easily set to any clear channel in your area. 
Our AM-25, ‘pro’ version, fully synthesized transmitter features 
easy frequency setting DIP switches for stable, no-drift frequency 
control, while being jumper setable for higher power output where 
regulations allow. The entry-level AM-1 uses a tunable transmit 
oscillator and runs the maximum 100 milliwatts of power. No FCC 
license is required, expected range is up to 1/4 mile depending 
upon antenna and conditions. Transmitters accept standard une- 
level inputs from tape decks, CD players or mike mixers and run 
on 12 volts DC. The Pro AM-25 comes complete with AC power 
adapter, matching case set and bottom loaded wire antenna. Our 
entry-level AM-1 nas an available matching case and knob set for 
a finished, professional look. 

AM-25, Professional AM Transmitter Kit.$129.95 

AM-1, Entry level AM Radio Transmitter Kit.$29.95 

CAM, Matching Case Set for AM-1.$14.95 


CCD Video Cameras 



If you’re looking for a good quality CCD board camera, stop 
right here! Our cameras use top quality Japanese Class 'A' 
CCD arrays with over 440 line line resolution, not the off- 
spec arrays that are found on many other cameras. You 
see, the Japanese suppliers grade the CCDs at manufac¬ 
ture and some manufacturers end up with the off-grade 
chips due to either cost constraints or lack of buying ‘clout’. 
Also, a new strain of CMOS single chip cameras are enter¬ 
ing the market, those units have about 1/2 the resolution 
and draw over twice the current that these cameras do - 
don't be fooled! Our cameras have nice clean fields and 
excellent light sensitivity, you’ll really see the difference, 
and if you want to see in the dark, the black & white mod¬ 
els are super IR (Infra-Red) sensitive. Our IR-1 Illuminator 
kit is invisible to the human eye, but lights the scene like a 
flashlight at night! Color camera has Auto White Balance, 
Auto Gain, Back Light Compensation and DSP! Available 
with Wide-angle (80 9 ) or super slim Pin-hole style lens. 
They run on 9 VDC and produce standard 1 volt p-p video. 
Add one of our transmitter units for wireless transmission to 
any TV set, or add our IB-1 Interface board for audio sound 
pick-up and super easy direct wire hook-up connection to 
any Video monitor, VCR or TV with video/audio input jacks. 
Cameras fully assembled, including pre-wired connector. 

CCDWA-2, B&W CCD Camera, wide-angle lens.$99.95 

CCDPH-2, B&W CCD Camera, slim fit pin-hole len $99.95 

CCDPH-2, Color CCD Camera, wide-angle lens.$149.95 

IR-1, IR Illuminator Kit for B&W cameras.$24.95 

IB-1, Interface Board Kit.$24.95 



FM Stereo Radio 
Transmitters 


Microprocessor controlled 
for easy frequency pro¬ 
gramming using DIP 
switches, no drift, your sig¬ 
nal is rock solid all the 
time - just like the com- 

_ _mercial stations. Audio 

quality is excellent, connect to the line output of any CD 
player, tape deck or mike mixer and you’re on-the-air. 
Foreign buyers will appreciate the high power output 
capability of the FM-25; many Caribbean folks use a sin¬ 
gle FM-25 to cover the whole island! New, improved, 
clean and hum-free runs on either 12 VDC or 120 VAC. 

Kit comes complete with case set, whip antenna. 120 
VAC power adapter - easy one evening assembly. 

FM-25, Synthesized FM Stereo Transmitter Kit.$129.95 

A lower cost alternative to our 
high performance transmitters. 

Offers great value, tunable over 
the 88-108 MHz FM broadcast 
band, plenty of power and our 
manual goes into great detail 
outlining aspects of antennas, 
transmitting range and the FCC 
rules and regulations. Connects to any cassette deck, CD 
player or mixer and you're on-the-air, you’ll be amazed at 
the exceptional audio quality! Runs on internal 9V battery 
or external power from 5 to 15 VDC. Add our matching 
case and whip antenna set for a nice finished look. 

FM-10A, Tunable FM Stereo Transmitter Kit.$34.95 

CFM, Matching Case and Antenna Set.$14.95 

AC12-5,12 Volt DC Wall Plug Adapter...$9.95 




Treasure 
Finder Kit 


RF Power Booster 


Add some serious muscle to your signal, boost power up to 
1 watt over a frequency range of 100 KHz to over 1000 
MHz' Use as a lab amp for signal generators, plus many 
foreign users employ the LPA-1 to boost the power of their 
FM Stereo transmitters, providing radio service through an 
entire town. Runs on 12 VDC. For a neat, professionally fin¬ 
ished look, add the optional matching case set. 

LPA-1, Power Booster Amplifier Kit...$39.95 

CLPA, Matching Case Set for LPA-1 Kit.$14.95 

LPA-1 WT, Fully Wired LPA-1 with Case.$99.95 


Search for buried treasure at 
the beach, backyard or park. 
This professional quality kit can 
detect metal at a depth of up to 
6 inches. Easy to use, just lis¬ 
ten for the change in tone as 
you ‘sweep’ the unit across the 
surface - the larger the tone 
change - the larger the object. 
Has built-in speaker or earphone connection, runs on stan¬ 
dard 9 volt battery. Complete ki; includes handsome case, 
rugged PVC handle assembly that ‘breaks down’ for easy 
transportation and shielded Faraday search coil. Easy one 
evening assembly. This nifty kit will literally pay for itself! 
That quy in the picture looks like he found something - 

ra? Y 


That guy in the picture l< 
what do you think it is - gold, silver, Rogaine, Viagra? You’ll 
have fun with this kit. 

TF-1, Treasure Finder Kit..$39.95 


Binocular Special 



We came across these 
nice binoculars in an 
importers close-out deal. 

Not some cheap in-line 
lens jobs, these beauties 
have roof prisms, a super 
nice rubber armored 

housing over light weight __ 

aluminum. 10 x 25 power with fully coated optics. Includes 
lens cleaner cloth, neck lanyard and nice carry case. For 
extra demanding use in bright sun, choose the EX module 
with ruby coated Objective lens. First quality at a close-out 
price! We’ve seen the exact same units with the ‘Bushnell’ 
name on them being sold for $30 more! 

BN0-1, Binoculars and case.$24.95 

BN0-1EX, Ruby Coated Lens Binoculars and case.$29.95 



Speech Descrambler 


Decode all that gibberish! This is the f 

popular descrambler / scrambler that «4 »t 

you’ve read about in all the Scanner 
and Electronic magazines. Speech 
inversion technology is used, which is 
compatible with most cordless phones 
and many police department systems, 
hook it up to your scanner speaker terminals and you're in 
business. Easily configured for any use: mike, line level 
and speaker output/inputs are provided. Also communicate 
in total privacy over telephone or radio, full duplex opera¬ 
tion - scramble and unscramble at the same time. Easv to 
build, all complex circuitry contained in new custom ASIC 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
matching case set adds a professional look to your kit. 

SS-70A, Speech Descrambler/Scrambler Kit.$39.95 

CSS, Custom Matching Case and Knob Set.$14.95 

SS-70AWT, Fully Wired SS-70A with Case.$79.95 

AC12-5, 12 Volt DC Wall Plug Adapter..$9.95 


Call for our Free Catalog ! 

See our complete catalog and order 
on-line with our secure server at: 

www. ramseyelectronics. com 


RAMSEY ELECTRONICS, INC. 

793 Canning Parkway Victor, NY 14564 


Order Toll-free: 800-446-2295 

Sorry, no tech info, order status at this number 


Technical Info, Order Status 
Call Factory direct: 716-924-4560 
Fax: 716-924-4555 




ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if 
not pleased, return in original form for refund. Add S6.95 for ship¬ 
ping. handling and insurance. Orders under S20, add $3.00. NY resi¬ 
dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20% 
for surface mail or use credit card and specify shipping method. 
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ATTENTION DEALERS: WHOLESALE ONLY! 





^Vrc sesst^ 

Formerly JES, Inc. 


BEST PRICES! 
FAST SERVICE 
SAME DAY SHIPPING 



MEMBRANE 

SWITCHES 



Stock Layouts! 

Eliminates tooling 
cost... 


2 Piece Setups: $85 

10 lot • 1 Year Warranty 

Latest Technology • Universal Combo’s - Ask For Details 
Call Us Last! LOWEST PRICES Guaranteed! 


TOLL FREE: 
800 - 375-3682 



FAX: 

516 - 246-5634 



FREE 

CABLE TV 
CATALOG! 


Now you can tune-in your favorite 
k cable TV programming 

■ and SAVE $ 100'S- 
rEVEN $ 1000'S on premium 

CABLE TV EQUIPMENT. 


BEST DEALER PRICING! 


MODERrtl 

ELECTRONICS 

1 - 800 - 906-6664 

2609 S. 156TH CIRCLE • OMAHA, NE 68130 

http://www.modernelectronics.com 


Visit our web site! 
www.mouser.com 

Subscribe, download, or 
view catalog online! 


• Over 78,000 Products 

• More than 145 Suppliers 

• Same Day Shipping 

• No Minimum Order 


800 - 992-9943 

817-483-6828 Fax: 817-483-6899 
catalog @ mouser.com 

958 North Main St., Mansfield, TX 76063 


1 


**From 2 to 128 keys** 

Industrial/Commercial/ 

Prototyping 

Popular types are available as 
complete kits, with bezel, 
connector & overlay! 

4 key DSK-4 kit $9.60 
12 key DSK-12 kit $13.87 
many more layouts... 

Optional Stainless Steel 
“Clickdomes’ > . 


Sil-Walker 

(805) 491-0654 
FAX (805) 491-2212 
P.O. Box 3220 
Camarillo, CA 93011 -3220 
silwkr@vcnet.com 
www.vcnet.com/silwkr/ 


MASTERCARD/VISA 


Low Cost PICmicro Tools 



EPIC Pocket PIC Programmer - $59.95 
•O' Programs PIC12C50x. 67x, 16C55x, 6x. 7x. 8x 

PICProto Boards - $8 .95 to $17.95 

PicBasic Compiler - $99.95 

new'. PicBasic Pro Compiler - $249.95 

BASIC makes it easy for you to program the 
fast and powerful Microchip PIC microcontrollers. 

* Expanded BS1/2 compatible instruction set 

❖ True compiler provides faster program execution 
and longer programs than BASIC interpreters 

miaoGLncpneerincf &abs, Q^nc. 

r^^Box 7532 Colorado Springs CO 80933 , ^ 

(719)520-5323 fax (719) 520-1867 

3Z http://www.melabs.com 
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FAST 

SHIPPING 

DISCOUNT 

PRICING 


FA ; 

° r E-MAIL For A 

Free 96 Page 
catalog 

se^?' heU S.A. 


Interact ProPad 
GAME CONTROLLER 



STEREO HEADSET 

1 BIG Flashing LED 1 , 


with Electret Mike 

Big, bright red flashing LED. t 


Interact Game Products # SV-230 
PC ProPad works with hundreds of 
PC games. 

Very similar i 
to Super 
Nintendo 

controllers, it has a 
four-way direction but¬ 
ton on the left, A and B 
buttons on the right and speed con¬ 
trols and auto-fire controls in 
the middle. 15 pin D-sub con¬ 
nector plugs into the sound 
card on most Windows based computers. 

CAT # SV-230 
each I 2 for $5.00 



$ 3 ^ 


3000 MCD ULTRA-BRIGHT 
RED LED 


Everlight # 383URC-2/TR1-C(R) 

Red, “Ultra-bright" T 1 3/4 LEDs 
now at our lowest price ever. 

Due to a special purchase of 
“tape-and-reel" parts we are 
able to offer these LEDs at an 
incredibly low price when pur¬ 
chased on the reel. These 
are 5 mm diameter water-clear LEDs that 

light bright red at 20 ma.,_ 

100 for $35.00 
1000 for $250.00 
(25p each) 



CAT# LED-50 

2 for $1 OS 


| S-VHS Jape (Used) 


Super VHS tape users! 
Save a bundle on 
name-brand S-VHS, 
T-120 tapes. These 
tapes were used for a 
brief period, then bulk 
erased. The record- 
protect tabs have been broken 
^ out, so you will have to cover the 
notch with a piece of tape, but they work 
great and cost a fraction 
of the "new" price. «ooo 

CAT #S-VHS _ 3*0 each 

| 10 for $28.00 «100 for $250.00 | 



Andrea Electronics # M-150 
Designed for use with 
personal computers for multi- 
media, speech recognition, 
internet telephone, etc. 

Stereo headset 
and boom mike 
has two separate 
3.5mm stereo 
plugs for connection 
to mike and speaker jacks. 

Lightweight headphones 
with adjustable headband. 

6'cord. «tQ75 

CAT# PHN-15 ^Oeach 



I f OK THERMISTOR | 


Semitec # 103AT-2 

10K ohm (± 1 %) @ 25 deg. C. Rated 
10 mW. Time constant: 15 sec. 2 mm 
x 3mm. 2 . 5 mm lead spacing. CAT #THR-20 


n 


1Q0 

10 for $8.50 

1 each 

200 for $130.00 


| 250 uh PANEL METER 

Good-looking 1.65" x 1.68" 
panel meter. Matte-black frame 
with a 1.43” x 0.84" viewing 
window. Scale calibrated from 
1 to 10, divided into green 
(1-4), yellow (4-6) and red 
(6-10) areas. Logo, “The Seeker" 
is written under the scale. __ _ . 

CAT #MET-51 

$18h I 10 ^ $12-50 



Encased Piezoelectric 
Element 


0.82” DIAMETER X 0.15” 

AVX/Kyocera # PCRT21BGX 
Black plastic front, vented metal 
back. Solder loop terminals. Louder than 
non encased piezo elements. Requires exter¬ 
nal signal to produce sound. CAT # PE-38 




100 for $25.00 
1000 for $125.00 


10 mm diameter. 

Great for attention getting displays 
Operates on 3-12 Vdc. Flash rate 
approx. 2 times per second. 

CAT# LED-60 

2 for $“| 5A 


10 for $6.50 
100 for $50.00 


| UVBIacklight | 

New black-light lamps designed by Avon 
Cosmetics to highlight dry skin. 

They have a built-in timer that 
shuts-off the lamp after 
approximately one 
minute. Ideal for 



lighting fluorescence 
in black-light 
posters, gemstones, 
hand stamps and US 

currency. 5" lamp, F4T5BLB, is housed in a 
lightweight plastic case. 7" x 3.25" x 2.3" high 
Powered by a 12 Vdc, 500 ma wall transformer 
(included). Individually boxed. 

CAT# UVL-1 SlOEh 

F4T5-BLB Replacement lamp for above 
fixture. CAT # BLB-5 $3.00 each 

I 470 Mfd 450 Vdc I 

Nichicon #LGQ2W471MHSC 
1.375" dia x 2" high. 0.4" lead 
spacing. CAT# EC -4745 

$300 



' each | 10 for $22.50 


I “HI-8” Video Cassette"! 


SONY Hi-8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a shod time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. 

CAT # VCU-8 



ORDER TOLL FREE 


3 for $122 


7 - 800 - 826 -5432 


10 for $28.00 *100 for $250.00 


FAX (818) 781-2653 • INFO (818) 904-0524 

internet http://www.allcorp.eom/ 
E-MAIL allcorp@allcorp.com 





MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 

P.O. BOX 567 

VAN NUYS, CA 91408-0567 

no MINIMUM ORDER • All Orders Can Be Charged to Visa, Mastercard, American Express or Discover • Checks and Money Orders Accepted by Mail < 

SSelNered infhe Sm.e ol Ca,«omia musHndude California State Sales Tax . NO C.O.D • Shipping and Handling S5 00 for the 48 Content. ,1 Un, ed 
States • ALL OTHERS including Alaska. Hawaii. P.R. and Canad a Must Pay Full Shipping - Quantities Limited • Prices Subiect to change witho ut notice. ^ 

tMANUFACTURERS - We Purchase EXCESS WVE/tfTOff/iES... Call, Write, E-MAIL or FaxYOURU^T]^ 
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mnmEzm 

The latest tricks and methods hackers 


, --—.... ..«vKers use on 

the Net to pirate software (warez), and hack 
websites. Includes examples, countermeasures, 
password defeats, Packet-Switched Networks, 
UNIX, Sprintnet, X.25, anonymous FTP, brute 
force techs, lots of tips. More! $29. EWC=29.4K 
Internet Tra cking & Tracing Scammers, 
spammers, stalkers, infectors, and others hide 
behind the Internet's anonymity to commit seri¬ 
ous offenses. Learn from master hackers best 
methods to track, trace IDs and origins, and to 
protect your own privacy. More! $29. EWC=17.0K 
Internet Frauds DataBook 

Internet cons, 

.inrt rol.ifoH (ramie nntw cn . n:ii:_ 


scams and related frauds now rake in $2+Billion 
annually! Most are done anonymously with im¬ 
punity. Details how they're done, how to ID them, 
how to protect yourself. More! $25. EWC=18.9K 

Tur Cr\r\u%r rrnimiav An 


NAMs, ESNs, etc, control data formats, computing 
encoded MINs, ESNs, SIDHs, Op Sys, PROMs, forc¬ 
ing ACK, test mode and resets, cable diagrams, scan¬ 
ning, tracking, scanner restorations, freq allocations, 
roaming, step-by-step to keypad-reprogram 100 + 
popular cellphones. One FREE database search. Plus 
much on Cordless phones. More! $49. EWC=802K 
Pager (Beep er ) Manual : -low Pag- 

O rc liirXrL* rlt A n 1 i . . _ J _ C I 


ers work, different types and uses, freqs, advan¬ 
tages over and uses with cellphones, and tips and 
tricks. How phreaks hack Pagers; countermea¬ 
sures. Plus plans for a Personal Pocket Paging 
System (xmitter and receiver). More! $29. EWC= 11 . 4 K 


Both for only $69! 

771 


CANED in £ AMI Ccriimrv 


u it 1 11 * m ii i i i i n r* j 1 • J J J i l v ■ dMiiHiWiilJIJ.M 

How cellphones operate; mods. Vulnerabilities 

w alt rcv. countermeasu res. Cloning details for Us reported on "60 MINUTES”! 6 th Edition' De- 
NAMs, ESNs. etc. control dam formats mmnntino tails devices that can slow down (even stop) power 

meters while loads draw full power - great science 



Fax Machine Security 


........... a »tauwj iu iruemei 

predators, scammers, spammers and snoops. Your finan¬ 
cial, medical, political, habits, lifestyle, future plans data 

is exposed to the world! Step-by-step how to remove and JM ■ | i ■w > 1 1 1 ■ I > 111 

stop cookies from destroying your privacy. *25. EWC=MK (All kiuwnmethods used to hackf'axes ami counteT 

^fl^fo^$49^3f o^64^114forS79! _Imeasures. Includes computer fax modems, crimes, 

TTr^JT^^*"^«p^p^jjjMnterceptions, fax servers, fax-on-demand, proto- 
i.. A 1 J k * I m parameters, compression, encryption, and fax 

|1 BXs hacking losses of $5-$10 Billion/vr! Detailed vnl. |surveillance-tv pe mods. Mnre /<?.9 Fwrr 78 7 Y _ ____ 

nerabilities (especially for out-dial), countermeasures. J 4 1 H ■ ■ ■ 

Ipv**i.ic<«/A... ... LH M I N i^^MDescnbes in detail how computers penetrate each 

pother, and how VIRUSES, TROJAN HORSES, 

urnnwr__•_i . i J ' 


- —yvui jvuiiu. 

projects! Devices plug into one outlet and normal 
loads into other outlets. Describes meter creep, over¬ 
load droop, pole meters, etc. 529. EWC=io.4K 

SPM THE Video : Now its easier to learn 
about KW-HR Power Meters than ever before!] 
- This educational video shows you how they work 
l and their anatomy. Demonstrates SPMEM device 1 
and external magnetic methods used to slow and 
stop meters! Hosted by a top expert in the field.. 
From the novice to the pro, an excellent source of 
info on these exciting devices! Great in combo 
with our SPM-related manuals! $29. ( 20 min) 

THE /.G. MANUAL Details external magnetic 
ways (applied to meters) outlaws use to slow down and 
stop power meters while drawing full loads. 525. EW,C= 4 . 9 K 

K.W-HR METERS : How watt-hour energy meters 
work, calibration, error modes (many), ANSI Standards,, 
etc. Demand and Polyphase Meters. Experimental re¬ 
sults to slow, stop power meters by others. 525. EWC=24.2K 
Any 2 for $49, 3 for $64. all 4 for $791 


.11'NUfi'imfjai ittj navii Q YA 


ATM Security 


-urisu 

jp_ _ 

, _. ■jVMSs are hacked to penetrate PBXs to make out 

i im . ATMr — . * IT JLMjWcalls, get free VMB usage, secretly read/change/cfe!ete| 

ttmpSt S ; * buse 5' . vu, f nera l blllties ' defeats exposed - messages, control or damage the VMS (or its PBX) itself. 
TEMPEST, mag stripes, false fronts, supercool, More! Case Details how hackers do it, countermeasures. A must for 
histones, lab eled internal photos, fieures. $39. EWC= 41 . 0 K cvenne CO/-iirifv narrnnnAll CTO rurr 1 j It/ 


Computer Security 


(See Catalog for prices k descriptions) 

Beyond Phone Color Boxes 
Answer. Machine Security 
Casino Secrets 
Check & M.O. Security 
Credit Card Security 
Cons & Scams DataBook 
Social Engineering 
Polygraph Secrets 
By an Order of the Magnitude 
Ultimate Success Manual 
Stealth Technology 
Simple/Cheaf Security Elec. 
Secret & Survival Radio 
The "Goldfinger' 
The "Silkwood" 
Secrets of Solderless BBs 
High Voltage Devices 
Mind Control 
Under Attack! 
Radionics Manual 
Heal Thyself! 
Secret & Alternate IDs 
Cryptanalysis Techniques 
Government Land Grab 
Rocket's Red Glare 
Survival Guns & Ammo 
[The Ultimate Driver 


The Dirty-2 Dozen! 


auK tii. W i, mure: jutiaiis now nacicers do it, countermeasures. A must for 

Ibistories^abele^nterna^ho tos, figures. $39. EWC=41.0K users, sysops, security personn el! $29.EWC=14’K 


Winer, dim HOW V1M3C5, 1KUJAN HIJKShS r f ■ A /J_ULL| 

WORMS are implemented. Dozens of computer b.1//T1 !FTIijjlfll 
crime and abuse methods and countermeasures .- - — — - ■ 
Includes disk filled with hacker text files and utili 
ties, and the legendary FLUSHOT+ protection sys 
tern. Internet advice, password defeats, glossary 


Sec CATALOGl 


2430 Juan Tabo, NE, #259, ABQ, NM 87112 
, P.O. Box 23097 ABQ, NM 87192 

IFg: 505-292-4078 Voice:505-237-2073 fiS, 
" -^lobal.com spo^i Proiccte~7spaf-SDD.html 

ns envinppr and WIH nhvclrict FoainnoH on Q}g *60 


\much morel Manual + VC Disk! 539. EWcS4.7K 
The Hacker Files : Expose' 3 HD PC disks 


" uiuere oniy; voice: / -Z, 

Bjm^caiaioEtimmj.tsc-QioDai.rnm SpwiJlPm; ^~7 SD af-sDi 

I° bn . v ^] 1,am 5/MSEE, former DOD weapons engineer and NIH physicist. Featured on w 
Mi*^1”' f. 0 *?' ^ cw Ti me s. Add $5 total S/H (US, Canada). Postal MO is fastest’ VISA MP nx bin rnrk 

1Q3L QFF all C^ r ^ rrs over $100; $100 O FF all New O rders over S20 pfa f ^ hv M^I nr 

>old for legal educational purposes only. Some pu blications are controversial! We take no responsibility for anv 

IthinfcwiEubhsh. See Cablog tor UMltED WAKRANTy'sPECIAL PROIECTS and all other applicable E 


filled with choice raw, colorful, highly informative 
hacker, phreaker text files covering many topics! 539. 
Both for only $69! 


Beyond van Eck 


Plans for remote eavesdropping of TV video signals. Rangel 
ud to 1 KM. Describes how van Eck systems work, and are 1 
also used in surveillance of computer systems. $29. EWC 

. Van Eck Demo Tape is $29. (15 min). Both for only $49! 


a 

=10.6K 


SPECIAL PROMTS 

We will design 

& build just 
(about anything 
electronic! 
Hardware done 
as SPECIAL PROJECTS . 
See Catalog for details and SP 
Application Form, else: 
um;tu.t$c-<ilobaLcom/spaf-$pp t hlfnl 
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Quality 1 
Reconditioned 


TEST EQUIPMENT 


WANTED USED 
TEST EQUIPMENT 


Visit us at our website 
www.danbar.com 




DANBAR 

SALES COMPANY 


Anritsu MS420K.$3,500.00 

Anritsu ME538M .$12,500.00 

Bird 4380A.$300.00 

Bird 4410A.$300.00 

Bird 61 .$175.00 

Bird 611 .$200.00 

EIP351C.Special $800.00 

EIP451 .Special $850.00 

EIP545 .Special $750.00 

EIP 545A.Special $895.00 

EIP 548 .Special $2,500.00 

EIP 548A.Special $3,500.00 

General Radio 1482B.. Special $250.00 
I Available in 1482D, E, F, L, J, K, M, P or Q 

Hewlett-Packard 3312A.$575.00 

Hewlett-Packard 3325A.$1,250.00 

Hewlett-Packard 3336B .$850.00 

Hewlett-Packard 3336C.$1,250.00 

Hewlett-Packard 334A .$395.00 

Hewlett-Packard 339A.$1,250.00 

Hewlett-Packard 3455A.$350.00 

Hewlett-Packard 3456A .$500.00 


Hewlett-Packard 3488A .Special $550.00 

Hewlett-Packard 355C .$150.00 

Hewlett-Packard 355D.$150.00 

Hewlett-Packard 3575A.$750.00 

Hewlett-Packard 3580A.$900.00 

Hewlett-Packard 3586B.$850.00 

Hewlett-Packard 435A. .Special $275.00 
Hewlett-Packard 436A. .Special $950.00 
Hewlett-Packard 438A .Special $3,250.00 

Hewlett-Packard 8350B.$2,000.00 

Hewlett-Packard 83522A.$4,250.00 

Hewlett-Packard 83525A.$5,900.00 

Hewlett-Packard 83545A.$3,900.00 

Hewlett-Packard 83590A.$6,900.00 

Hewlett-Packard 83592B ... .$10,950.00 
Hewlett-Packard 83594A ... .$14,700.00 

Hewlett-Packard 8770A.$6,000.00 

Tektronix 2213 .$650.00 

Tektronix 2215 .$750.00 

Tektronix 2235 .$950.00 

Tektronix 2465 .Special $2,350.00 

Tektronix 2465A.$3,250.00 


(602) 483-6202 • (602) 483-6403 Fax 

14455 North 79th Street, Unit #C • Scottsdale, Arizona 85260 
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ELECTRONICS & MORE 

6-1/2" Two Way System 

This is our most 
popular in-wall. You 
won’t believe how 
good these really 
sound. Big enough 
to produce great 
home theatre sound 
and still fit 
everyone’s budget. 

Put a pair in every 
room of your house. 

Great for front or rear speakers 
in your surround system. The 6- 
1/2" polypropylene woofer and 1" textile dome 
tweeter were specially designed with home theatre 
in mind. The crossover network utilizes a mylar ca¬ 
pacitor for crisp clean highs. 3 piece design make 
installation in new or existing walls a snap. 
Specifications: ♦6-1/2“ polypropylene cone woofer 
with poly foam surround ♦T textile dome tweeter/ 
midrange 48 ohm impedance 43 component L/C 
crossover network 4Frequency response: 50- 
20.000 Hz 4Power handling capability: 60 watts 
RMS/85 watts max 4Sensitivity: 89 dB IW/lm 
40verall dimensions: 8-1/2* W x 12* L x 3-1/2* D 
♦Hole size: 7-1/4" x 10-3/4* 4Fits into standard 2* x 
4* wall 4Net weight: 12 lbs. per pair. 

#30 °-° 36 .$89.90,, 3 PHS| $79.50 |4PR8UP| 

Satellite Speaker 
Stands 

These quality speaker stands are 
perfect for mini or rear surround 
speakers. The heavy die cast base 
provides stability. Textured black satin 
finish blends in well with any decor. 

The height is adjustable from 26-1/2* 
to 47-1/2* and the speaker wire can 
be run inside the pole for a better 
appearance. The top base is 
adjustable from 4-1/8* to 7-1/2* to 
accommodate most mini speakers. 

Includes foam pads to prevent marring 
of speaker cabinet. Sold in pairs. Net 
weight: 12 lbs. 



#240-762. $39.80, 


(1-3 PRS) 


$35.50,. 


5 Function Remote 

♦Operates five devices (TV, VCR, 

Cable, Satellite, A/V Receiver) 

♦Lighted component keys which 
indicate what device is currently being 
used ♦Preprogrammed, 621 codes that 
work over 6.400 models 4New 
ergonomic design features a contoured 
case, index finger grooves, and keys 
grouped in clusters for easy operation 
♦Satellite cursor control is tailored for use 
with a Home Theatre system, keypad 
design allows movement through menus 
with ease ♦Retains codes when replacing batteries 
♦New flat back design for easy operation ♦Money 
back guarantee ensures customer satisfaction ♦Toll 
free customer service number provides the customer 
with friendly, knowledgeable assistance ♦Requires 2 
AAA batteries (#140-150 not included) 



#180-806.$29.95, 


$26.95,. 


3M 


3/4" Temflex™ 1700 
Vinyl Electrical Tape 


General purpose 7 mil electrical 
tape. UL listed and CSA 
approved. 3/4" x 60* rolls. 

» 35 °-° 52 . 75 *„.d, 59C wup) 

Gold Plated 
A/V Cables 

A super quality, 

“siamesed" type cable 
Two RCA cables for 
stereo (audio) signal from VCR to 
receiver/stereo tv and one low noise 



/fyou haven’t receive ~ 

•J&tzssr r 


•XUand we mm.. • a 
out to s'od one 


out to iron " °Oe 

you ,m mediates ^3 





6-1/2" Round 
Coaxial System 

Designed for the home and 
office, these 6-1/2" round in¬ 
walls are ideal for ceiling 
installations, or for use as rear i 
channel surround speakers. 

Adding music to the kitchen, 
den, bath, or patio has 
never been easier! System 
features a weather resistant 6- 
1/2* treated paper cone with poly foam surround, 
coaxially mounted 1/2’ polymer dome tweeter, and 
built-in crossover with a mylar capacitor in the tweeter 
feed. Retrofit design allows installation in both new 
and existing construction in just minutes. System 
includes removable steel mesh prills, built-in mounting 
bracket, hardware, and installation instructions. 
Specifications: 4lmpedance: 8 ohms ♦Frequency 
response: 60-20,000 Hz 4Power handling capability: 
30 watts RMS/45 watts max. ♦Sensitivity: 89 dB 
IW/lm 4Dimensions: 9" round x 2-7/8’ deep. 4Net 
weight: 5 lbs. per pair. 



$62.75, 


(4PRS-UP) 



Weller WLC100 

Soldering Station 

The Weller 
WLC100 
solder sta¬ 
tion is 
ideal for 
the profes¬ 
sional, se¬ 
rious hob¬ 
byist, or kit 
builder who 
demands higher 
performance than usual of a standard iron, but with¬ 
out the high cost of an industrial unit. Power is ad¬ 
justable from 5 to 40 watts. Includes 40 watt pencil 
Iron. UL approved. Net weight: 1-3/4 lbs. Replace¬ 
ment sponge #372-119. 

#372-120.$39.95 c 

“44” Solder 

\ Kester “44" rosin 
/ core solder is de¬ 
signed for electronic 
and electrical work. 

It uses a fast acting, instant wet¬ 
ting, non-corrosive, and non-con- 
ductive flux for faster soldering 
and a strong, long lasting bond. 


‘'each 




Part# 

Alloy 

Lead/Tin 

Spool 

Dia. 

Price 

(1-3) 

Price 

(4-UP) 

370-080 

60/40 

1 lb. 

.031* 

$8.50 

$7.95 

370-090 

60/40 

1 lb. 

.050* 

8.50 

7.95 

370-098 

60/40 

4 lb. 

.031" 

33.90 

31.80 

370-088 

60/40 

1/2 lb. 

.020* 

6.95 

5.75 

370-072 

63/37 

1 lb. 

.020" 

14.90 

13.50 

370-086 

63/37 

1/2 lb. 

.031* 

9.95 

8.50 

370-074 

63/37 

1 lb. 

.031* 

12.50 

11.50 

370-087 

36/37 

1/2 lb. 

.031* 

7.95 

6.75 


Pro Wick 


Pro Wick’s advanced 
fine braid design 
provides wicking action 
that is second to none. 




coaxial type cable for video. 

Price 

Price 

Part # 

Lenqth 

(1*9) 

(10-UP) 

180-120 

3 ft. 

$4.25 

$3.95 

180-118 

6 ft. 

4.90 

4.50 

180-121 

12 ft. 

8.95 

7.95 

180-124 

20 ft. 

12.75 

11.50 


#300-408.$69.95 (1 

3 Amp Power Supply 

This fully regulated power sup¬ 
ply is perfect for powering 
CBs, car radios, and other 
12 VDC devices that draw 
up to 3 amps. Heavy duty 
steel housing with front 
mounted switch and binding 
posts. Short circuit and 
overload protection) 

Specifications: 40utput Voltage: 13.8 VDC (fixed) 
♦Output Current: 3A (cont), 5 amps (surge) 4Ripple 
Voltage: Less than 3mV at rated output ♦Input wit- 
age: 120 VAC, 60Hz 4Dimensions: 5-1/2" x 3-1/2" x 
6-1/2" 4Weight: 5 lbs. 

#120-530.$19.95,,^, S18.50, )UP| 

DMM and LCR Meter 

In addition to functions found 
in regular DMM’s, this meter 
can also measure inductance 
in 5 ranges (4mH, 40mH, 

400mH, 4H, 40H), capacitance 
in 5 ranges (4nF, 40nF, 400nF, 

4uF, 400uF), frequency in 4 
ranges (4KHz, 40KHz, 400KHz, 

4MHz), TTL logic test, diode test 
and transistor hFE test. 5 AC/ 

DC ranges up to 1000V (AC750V), 

3 AC/DC current ranges up to 20A and 
7 resistance ranges up to 4000 M ohms. 

Includes test leads, battery, spare fuse, 
and manual. Net weight: 1 lb. 

#390-513.$85.90 

2.5W Mini Audio Amplifier 

This amp contains both pre¬ 
amplifier and power amplifier on 
a super small board measuring 
only 1-5/8*x1-1/4*. Maximum 
output power is 2.5W into 4 
ohms with 12VDC input 
power. No adjustments 
required. Short circuit protected. 

#320-215.$9.95 


725 Pleasant Valley Dr., Springboro, OH 45066-1158 
Phone: 513-743-3000 ♦ Fax:513-743-1677 
E-mail: sales@parts-express.com 

KEY CODE: ENMI 

largest VISIT OUR WEB SITE AT 

gSSS> www. parts-express. com 

“J 1 * or call toll free 

c° UNTRVI 1 - 800 - 338-0531 




Part# 

TS# 

Size 

Length 

Price 

(1-9) 

Price 

(10-UP) 

341-415 

1802-5 

.06* 

5' 

$1.40 

$1.25 

341-416 

1803-5 

.08* 

5' 

1.45 

1.30 

341-417 

1804-5 

.10* 

5’ 

1.60 

1.45 

341-424 

1802-10 

.06* 

10' 

2.75 

2.50 

341-425 

1803-10 

.08* 

10’ 

2.80 

2.55 

341-426 

1804-10 

.10* 

10’ 

2.95 

2.70 

341-440 

1802-25F 

.06’ 

25’ 

6.80 

6.30 

341-441 

1803-25F 

.08* 

25’ 

6.85 

6.35 

341-442 

1804-25F 

.10* 

25’ 

7.60 

7.00 

341-418 

1802-100 

.06* 

100' 

21.90 

20.50 

341-419 

1803-100 

.08’ 

100’ 

21.90 

20.50 

341-423 

1804-100 

.10* 

100’ 

23.90 

22.50 
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ALFA ELECTRONICS 

HIGH QUALITY TEST EQUIPMENT 




visit www.alfaelectronics .com for complete info 
Call 1 - 800 - 526-2532 for Ord er and Free Catalo 



DMM-99S ($179.00): tme nns, AC/DC (V,A), O, 
bar graph, freq, capac., dBm, logic, diode 
DMM-2JT ($99.95): 4'/i digit, tme rms, high resol 
(10pV, 10nA, lOmQ), hFE, diode, contin. 
DMM-20 ($74.95): AC/DC (V, A), Freq, cont., 
Capac, Induct, Cl, hFE, diode, duty cycle 
DMM-122 ($59.95): DC/AC(V,A), Q, hFE. diode, 
capacitance, freq, logic, continuity 
DMM-123 ($44.95): DMM + capacitance, 
DC/AC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 3* digit, DC/AC V, Q, hFE, 
diode, signal output(+3V,-0.5Vsq.,50%duty) 





CAP-15 (149.95): 3V* digit, O.lpF- 

20mF, 9 Ranges, O.lpF resolution, 
zero adjustmenL 

LCR-24 (1119.95): 0.1pH-200H. 
0.1pF-2000pF, 0.01Q-20MO, 
diode tesL New Model 
LCR-131D (1219.95). autorange, 
O.lpH-lOkH, O.lpF-lOmF, ImO- 
10MQ, Q Factor, serial/paraDel. 
120Hz/lkHz testing mode. 
FC-1200 {1129.95): 1.25GHz 

Handheld, 8 digits display, lOppm 
accurary, sensitivity 5raV (130- 
350MHz), 30mV (440MHz) 

12B $ 94.95 

70-111 $ 99.00 
73-III $125.00 
75-III $155.00 
77-III $173.00 
79-III $195.00 
87-III $325.00 
92B-III $1,445 
96B-II $1,695 
99B-III $2,095 
105B $2,495 

123-III $1,130 
863E $555 
867B $740 


IBM 


AC Current Probe : J545T 

DC/AC Current Probe $79.95 
Mini AC Clamp $59.95 
AC Clamp w/temp $89.95 
DC/AC Clamp $109.95 
Thermometer $69.95-$89.95 
IR Thermometer $ 189.95 
Sound Level Meter $169.95 
Tachometer $ 169.95-$219.95 
EMF Tester $69.95 

Pressure Meter $299.95 
Watt Meter $129.95 

High Vohgae Probe $59.95 
pH Meter $79.95 

Light Meter $79.95-$89.95 


Single Output DC Power Supplies Triple Output AUDIO/RF/FUNCT.J5EN 


• • 


1 : 


■ 

o 


• Constant current, constant voltage mode 

• Short Circuit and overload protected 

pigUal Voti^ Analog Current 
PS-303 ($159.00) 30V/3A PS-8200 ($179.95) 30V/3A 

PS-305 ($219.95) 30V/5A PS-8201 ($239.95) 30V/5A 

PS-8112 ($399.95) 60V/5A DlrUaJ VoU A Current DlspUq 


PS-1610 ($289.00) 16V/10A PS-8300 ($199.95) 30V/3A 
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 30V/5A 


*ST 


> Independence or Tracking operation 

> Parallel to double current output 
(PS-8102 A PS-8103 only) 



•95) 30V/3A/30V/3A 
PS-8203 ($549.95) 30V/SA/30V/3A 


RF Generator • SG-4160 ($124.95) I0OKHZ- 
150MHz sinewaves in 8 ranges 

• SG-4162 AD($229.95) with 6 digit counter 
Audio Generator • AG-2601 ($124.95) 10Hz- 
1 MHz, 0-8 Vpp sine, 0-1 OVpp squarcwave 

• AG-2603AD ($229.95) with 6 digit counter 
Function Generator • FG-2100A ($154.95) 
0.2Hz-2MHz,5mV-20Vpf 

• FG-2103 ($329.95) Sweep 0.5Hz-5MHz 


20 MHz Scope Cursor Readout 


DC POWER SUPPLIES 


Triple Output Single Output Programmable 


• OS-620 $324.95 

Most economical scope 
Dual CH/X-Y operation 
1 mV/div sensitivity 
Z-axis input,CHl output 

• TV syn, ALT trigger 

• 7 nrobes (x 1 x I 0) 


OS-626G $599.95 

' Readout* Cursor meat 

• Dual CH / Delay sweep 
»Built-in delay line 
•ALT trigger, Hold-Off 

• Z-axis input,CHl output 

• 2 probes x 101 


• 2 variable out 0-30V.0-3A 

• One fixed 5V,3A output 

• Auto track, serial, parallel 

• Const volt, current mode 

• 4 analog or 2 digital display 
PC-3038 ($499.95) 
pr.303(in IS549 951 digital 


• Const voltage,"current moi 

• Voltage regulation <0.015-4 

• Current regulation <0.2% 
PS-1830 ($198.95) \SVBA 
PS-1850 ($214.95) 18V/5A 
PS-1830D(S214.95)18V/3A 
PS-1850D(S244.95)18V/5A 


Auto serial/paralL(PPT ser) 
Auto track (PPT series), 
IEEE-488.2 and SCPI 
compatible command set 
PPS-lt60G<S1.149.95)18V/6A 
PPS4635G($I .149.95P6V/X5A 
PPT-1 M0G<J1.499.95)18V/3A 
PPT-3615G<S 1.499.95) J4V1.5/ 


IFUNCTIOI4I 

GENERATOR 


FG-8020G ($209.95) 

• 0.02Hz-2MHz w/counter 

• Sine/Squfln/pulse/Ramp 
FG-8020G ($209.95) 

• 0.02Hz-2MHz w/counter 
FG-8050 ($449.95) Sweep 

• 0.05Hz-5MHz w/counter 
INT/EXT AM/FM mod 


BENCHTOP 
DMM 


/ 


DM-8034($ 179.95) 3V4 dgt 
•AODV(V^),CAdiode 
DM-8040($339.95)3wdgt 

• ACV to 50kHz, tme rms 
DM-8055G($889.95)5 , /Sdgt 

• 0.006% accuracy, GP1B 
dBm.auto,REL, min/max 


ALFA ELECTRONICS 

P.O. BOX 8089 
PRINCETON. NJ 08543-8089 


TEL: (800)526-2532 / (609) 897-1135 
FAX: 609-897-0206 
E-mail: sales(5)alfaelectronics.com 


Call / Write / Fax / Email for FREE CATALOG 
Visa, MC, AMEX, COD, PO Accepted. OEM Welcome. 
1 Year Warranty (2 Years for GW/lnstek) 
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❖ ATTENTION CABLE VIEWERS ❖ 

CABLE VIEWERS. . .get back to your BASIC Cable Needs 

Call 800-577-8775 

For information regarding all of your BASIC cable needs. 


5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT 

❖ PRICE 

❖ EFFICIENT SALES AND SERVICE 

❖ WE SPECIALIZE IN 5, 1 0 LOT PRICING 

❖ ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS) 

❖ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 

We handle NEW equipment ONLY - Don't trust last year's OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING—DEALERS WELCOME 

HOURS: Monday-Saturday 9-5 C.S.T. 

It is not the intent »l U L VW lo defraud any pay television operator an we will not assist any company or individual in dorinq the same 

•Refer to sales personnel lor specifications 



ELECTRICAL 
SUPPLY & 
WAREHOUSING 


CORPORATION 


P.O. Box 8180 ■ Bartlett, IL 601 03 ■ 800-577-8775 



















































, ^ K1803 

faj ifl l UNIVERSAL MONO 
■jfwt PRE-AMPLIFIER KIT 

Boost any audio signal 
up to 40dB (xl 00) 
Max input signal : 40mV 
Frequency range : 20Hz to 20KHz 
Power supply : 10-30VDC/10mA 


K2637 

MINIATURE AUDIO AMPLIFIER KIT 

Big sound from a small unit ! 

Small PCB with both pre- and power amp 

Short circuit protected 

Input sensitivity : 20mV 

Max. output power: 2.5W 

Power supply : 4.5 to 15VDC 


K1771 

FM OSCILLATOR KIT ' ^ 

Use for home broadcasts, 
baby monitoring, security 
Frequency range : 100-108MHz 
Microphone input 
No coils to wind 
Power supply : 9-12VDC 


K4304 vWRE 

10 LED VU METER KIT 

Visualise any audio level 

Line or speaker inputs 

DOT or BAR mode. Range : -20 to +3dB 

Front panel included. Vertical or horizontal 

mounting. Power supply 10-15VDC 


K5002 

HALOGEN 
LAMP DIMMER 

Light control at the touch of a button 
Suitable for loads up to 3A 
Can control small motors with brushes 
Push button operation 
Add any number of buttons 
Power supply: 110-125V AC 


K5300 


STROBOSCOPE KIT 

Stage effects at home 

Adjustable flash rate: 2-20 

flashes/second 

Powerful flash tube 

Supply voltage : 110-125V AC 


K6709 

IR REMOTE 
RECEIVER 

For K6708 Kit ^* 0 " 

The easy way to add a remote control ‘ 

10A relay with mom. or pulse changeover contact 

Allows control of alarm systems, garage doors, 

outdoor lighting, garden pumps, etc 

LED reception indicator 

Accepts multiple transmitters K6708 

Power supply 2x9VAC or 12 to 16VDC 


K6708 

IR REMOTE 

CONTROL KEY CHAIN 
TRANSMITTER For K6709 Kit 
Range : Up to 24 feet 
LED operation indicator 
8748 different code settings 


K1823 

1 AMP ' $80 

POWER SUPPgY^ 

Just add a transformer * 
Adjustable output voltage 
1,5V to 35V/1A max. 

Short circuit and thermal protection 
Max input voltage : 37VDC 
Max dissipation : 15W 


K6700 W 

2-WIRE REMOTE 
CONTROL TRANSMITTER 

Transmitter For K6701 Kit 
Control up to 16 devices*, with 
only 2 wires I Remotely control 8 
(• 16 with 2 units) devices up to 
160 feet away. Transmitter is powered 
over the data wires. Simple operation by 
means of switches (not included) 
Transmitter can drive multiple receivers 


K2579 

UNIVERSAL START STOP TIMER KIT 

0-15 Minutes Adjustable Delay 
3A changeover relay contact 
Start and Stop button included 
LED function indicator 
Can be modified for longer delays 
Power supply : 12V/55mA 


K6701 * ll|p 

2-WIRE REMOTE CONTROL 
RECEIVER For K6700 Kit 
8 open collector outputs (max 200mA) 
LED output status indication 
Daisy chain 2 units for 16 outputs 
Power supply : 6-16V DC 




7415 Whitehall Street Suite 119 

Fort Worth, TX 761 18 

(817) 284-7785 F.: (817) 284-7712 

www.velleman.be email : velleman@earthlink.net 


Questions ? Contact us for a list of US distributors or to get your FREE catalogue 
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CALL TOLL FREE 

(800) 292-7711 orders only 
Se Habla Espanol 


C&S SALES 

EXCELLENCE IN SERVICE 


XK-700 Digital / Analog Trainer 

Etenco's newest advanced designed Digital / Analog Trainer is specially designed for school pro¬ 
jects. tt is boitt on a single PC board for maximum reliability. It indudes 5 built-in power supplies, a 
function generator with continuously sine, triangular and square wave¬ 
forms and a 1560 tie point bredboard area. Tools and meter shown optional. (Mounted in a profes¬ 
sional tool case made of reinforced metal). 

XK-700 

Assembled and Tested 

$ 189. 95 

XK-700 - SEMI KIT 

w/ Fully Assembled PC Board 

95 


$ 174. 

XK-700K - Kit 

$ 159. 95 



Made in the USA 


Digital Multimeter 
Model M-1740 



$ 


39 . 


95 


Free Holster 

11 functions 

• Freq to 20MHz 

• Cap to 20pF 

• AC/DC Voltage 

• AC/DC Current 

• Beeper 

• Diode Test 

• Transistor Test 

• Meets UL-1244 
safety specs 


t .3 


DIGITAL LCR METER 
Model LCR-1810 



Capacitance .IpF to 20MF 
Inductance IpH to 20H 
Resistance .01 n to 
2000MO 

Temperature -20*0 to 
750°C 

DC Volts 0 - 20V 
Frequency up to 15MHz 
Diode/Audible 
Continuity Test 
Signal Output Function 
3 1/2 Digit Display 


15pc. VCR Service Tool Kit 

Model TK-1400 

' Inclined Base Screwdriver SpGCial 

1 Eccentric Screwdriver . 

■ 2mm & 3mm Fine Adjust Jj>24 95 

Screwdriver 
VHS VCR Head Puller 
Retaining Ring Remover 

■ 3 Reversible Screwdrivers 
Spring Hook Tool 
Micro Screwdriver 
Hex Wrench Set 




Model M-6100 

The M-6100 is Elenco's most sophisti¬ 
cated meter with almost every possible 
feature available. The M-6100 even has 
a computer interface for viewing and 
storing data on a personal computer. It 
comes complete with software. RS-232 
cable, test leads and manual. 


59995 


Model XP-581 

4 Fully Regulated DC Power Supplies in One Unit 

4 DC voltages: 3 fixed - +5V @ 3A. +12V @ 1A. -12V @ 1A 
1 Variable - 2.5 - 20V @ 2A 



Tektronix DMMs 

For high performance digital multime¬ 
ters that are accurate, reliable, and 
rugged, the DMM900 series extends 
the Tektronix line of already affordable 
DMMs. Twice the accuracy. Up lo 10 
times the resolution. And a full range of 
capabilities that span voltage, current, 
dual numeric display, 3 year warranty, 
and autoranging capability. All backed 
by the reliability of the Tektronix brand. 



912 $179 
914 $229 
916 $275 


Power Supply Kit 
Model XP-720K 

3 fully reg. DC supplies $ f- A 95 

1.5VDC - 15VDC (g) 1A 
-1.5VDC to -15VDC 
5VDC@ 3A 

Plus l| $ 9 

6.3VAC @ 1A and 1 - 1 

12.6VAC C.T. @1A 

Available assembled Model XP-720 $84.95 


Sweep Function Generator 

with built-in Frequency counter 

Model GF-8036 


$ 



225 


Range .02Hz - 2MHz 
Sine, Square, Tringle, 
Pulse, Ramp 

Ext. counter 1Hz - 10MHz 



Kit Corner 

over 100 kits available 


| Digital Capacitance Meter 
Model CM-1555 


AK-700 

s 15. 95 

Phone kit with 
training course 
4 Flashing 
neon lights, ' 
See thru 
case 


$4495 



RADIO CONTROL CAR KIT 
MODEL AK-870 




• 7 functions 

• Remote control 
included 


$ 


24 . 


95 


No Soldering Required 



Digital Audio Generator 

with built-in Counter 

SG-9300 


m : . 

— -*•*.. 


10Hz- 1MHz 
Low Distortion 
Sine/Square waves 
Built-in 150MHz 
Frequency Counter 


$ 175 


SG-9200 Analog No counter $119.95 


I 


72 


Model AM/FM-108K 
Transistor Radio Kit 

with training course _ __ 

$29 95 



35mm Camera Kit 

Learn all about photography 

AK-540 


SATELLITE FINDER 
Model SF-01 




RF Generator 

with Counter 

Model SG-9500 


No Soldering Required 


Aligns Satelite 
Dishes 

Range 950-2050MHz 
Compact Size 

Self Power Check $39. 95 


225 


WE WILL NOT BE UNDERSOLD C&S SALES, INC. 

150 W. CARPENTER AVENUE 


UPS SHIPPING: 48 STATES 5% 
OTHERS CALL FOR DETAILS 
IL Residents add 8.25% Sales Tax 


WHEELING, IL 60090 
FAX: (847) 541-9904 (847) 541-0710 
http://www.elenco.com/cs_sales/ 
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■ • 100KHZ- 150MHz 
• Internal AM Mod of IKHz 
™ 4) i • RF Output 100MV - 35 MHz 

* Audio 0ut P ut IKHz @ 1V rms 

-A** mm T SG-9000 Analog No counter $119.95 


15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 































Same Day 
Shipping 


Fluke Scopemeters 

123. NEW ..$1140 

92B.$1445 

96B.$1695 

97.$1695 

99B.NEW.$2095 

105B.$2495 

ALL FLUKE 
" ,MI " PRODUCTS 
ON SALE 

B & K PRECISION 
SCOPES 

20MHz DUAL-TRACE 
Model 2120B - 2 Year Warranty 

Special $ 375 

Model 2125A with delayed sweep 

‘539.95 

■ ImV/divaion **n*ittvtty 

- 1 AUTO/NORM triggered swttp opertaon 

• AC. TVH, TW and Brw coupling 
itUt-r • CalOraled 19 step time base »ith xIO 

magnifier 

* Compact low-prof<ie design 

Affordable Spectrum 
Analyzers by B&K 


C & S SALES 

Your one stop source for 
all your electronic needs! 



500MHz Series BK2615A *1250 

150KHZ to 500MHz BK2620A ‘1675 

Dynamic Range 80dB(113dB with attenuation) 

♦20dB maximum input 

12.5 and 400KHz resolution bandwidth 

150KHz/hour stability 

Built-in tracking generator(Model 2620A) 

1.05GHr Series BK2625A M925 

ISOKHz 10 1050MHz BK2630A 2595 

Dynamic Range 80dB(113dB with attenuation) 

AM & FM demod included 

20 and 400KHz resolution bandwidth 

1 SOKHzytiour stability 

Built-in tracking generator(Modet 2630A) 


PORTABLE SEMICONDUCTOR TESTER 
B&K 510 



$199.00 


Quality Scopes by Elenco 

Lowest Prices of the Year! 


"CALL OR WRITE FOR OUFr 
NEW FREE 64 PAGE 
CATALOG! 

(800) 445-3201 



60MHz 

DS-603 $ 995 

• Analog / Digital Storage 
■ 20MS/s Sampling Rate 

• RS232 Output 

s-1360 $ 749 

• Analog with Delayed Sweep 
> Component Tester 

100MHz 

s-1390 s 895 

• Analog w/ delayed sweep 

• Dual Time Base 

• TV Sync 


40MHz 

S-1345 $ 569 

Analog with Delayed Sweep 
Component Tester 

s-1340 s 475 

Analog / TV Sync 
1 1 mV Sensitivity 


2 Year 
Warranty 


25/30MHZ 

DS-303 30MHz $ 895 

• Analog / Digital Storage 

• 20MS/S Sampling Rate 

• RS232 Output 

DS-20320MHz $ 695 

• Analog / Digital Storage 

s-1330 $ 439 

1 25MHz Analog 
1 Delayed Sweep 

S-1325 $ 325 

• 25MHz Analog 

• TV Sync 

• 1 mV Sensitivity 


F-73III 
$119 




Fluke Multimeter Specials 


F-T1III 


F5iF] 

F-79II 


jillr] F-87 

*165 



*175 


*289 

List 



List 


List 

$185 



$199 


$335 



B&K Precision Multimeter Specials 


• Accurately measures capacitance, resistance and 
inductance. 

• Measures dissipation factor of capacitors and Q ot 
inductors. 

• Simultaneously displays measured value and Q or 
dissipation factor. 

• Displays the difference between measures and ref¬ 
erence values. CAJ A QJ- 

Model 878 


• 50.000 count 

• 0.025% DCV 

• 0.07% ohms 

• Min/Max/Avg 

• True RMS, AC, or AC+DC 

• 100kHz AC response 

• Capacitance to 50,0O0pF 

• Frequency, duty cycle, pulse width 

• dBacross into lOkli 


Disturbance indicator 
Autograph, bargraph with zoom 
Sealed case. Splachproof 
IEC 1010. class 2 safety com¬ 
pliance 


Model 5390 

*295 m 


• In or out-of-order circuit tests for transistor. 
FETs, SCRs and darlingtons. 


■i ■■■ .**(< 

I 



$ 399 


MX-9300 

Four Functions in One Instrument 


Features: 

• One instrument with four test and measur¬ 
ing systems: 

• 1.3GHz Frequency Counter 

• 2MHz Sweep Function Generator 

• Digital Multimeter 

• Digital Triple Power Supply 

• 0-30V @ 3A, 15V @ 1 A, 5V @2A 


20MHz Sweep / Function 
Generator with Freq Counter 
B&K 4040 

• 0.2Hz to 20MHz 

• AM & FM modulation 

• Burst Operation 

• External Frequency 
counter to 30MHz 

• Linear and Log sweep 
10MHz B&K 40175309 
5MHz B&K 4011 $239 


GUARANTEED LOWEST PRICES C&S SALES, INC. 

150 W. CARPENTER AVENUE 

UPS SHIPPING: 48 STATES 5% WHEELING IL 60090 

I^R^^nts^d^^^^^es Tax FAX: (847) 

http://www.elenco.com/cs_sales/ 
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: 

—- ' 

I 

IteT" Vs '- i -- 

B 

$ 459 95 H 



15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Most Major Credit Cards Accepted 


CIRCLE 322 ON FREE INFORMATION CARD 


73 


March 1999, Electronics Now 

























































Electronics Now, March 1999 



74 


Semiconductors 

Original # Brand Replaces 


7805 

Tesla 

960 

7806 

Ank 

962 

7809 

Ank 

1910 

7810 

Samsung 

1968 

7812 

Tesla 

966 

7815 

Tesla 

968 

7818 

Tesla 

958 

7824 

Tesla 

972 

7905 

Tesla 

961 

7906 

Tesla 

963 

7908 

Tesla 

965 

7912 

Ank 

967 

7918 

Tesla 

959 

7924 

Tesla 

971 


uimu 



each 


Popular Fuse Kit iso Piece k it 



Kit Contains 10 g 

Pieces of each 
of these items: 

• AGC Type : 

0.5A, 1 A, 1 
2A, 2.5A, 3A. 

4A. 5A. 6A, 

10A, 15A 

• Ceramic Type : 15A 

• GMA Type : 1 A, 1.5A, 2A, 3A, 4A. 5A 
Everything Comes in a Durable Plastic Box 


Item # 10-2050 


TUN-O-WASH ICKM 

Fast drying electronics grade cleaner 
for tuners, controls and PC boards. 

• CFC and HCFC free 

• Not for use on energized equipment 

• Due to the chemical content, this 
product can be only shipped by 
UPS ground service. 

Kern # 30-0100 
(12.5 Oz aerosol ) 



Dalco Digital 
Multimeter 

•DC Voltage: 200m-IK 

• AC Voltage: 200-750V 

• DC Current: 20m-20 

• Transitor and Diode Test 

• Continuity Buzzer 

• Polarity indicator appears 
on LCD 

• Test Probes Included 

• Dimensions: 

4.96" x 2.76* x 9.4" 

• Weight: 6 oz. 

• 9V Battery Included 

Kern # 50-2895 



Dalco 0 

Economical 
Solder Wick 


5 (feet 


U>U*\IMy 



• Length: 5 feet 
•Width: 0.15" 

• Safer Desoldering 

• Fast Response . 

item # 51-1050 



Solder Roil 

• 1 LB Spool 

• 370 fl F melting point 

• Fastest solder 

• Alloy 60/40,tin lead,non 
corrosive flux, Diam. 1.0mm 

Item # 51-1005 




Dual 

Helping 

Hands 


• Hold Work in any 
Position to leave 
hands free for soldering 


Item # 50-1325 



SOLDERING IRON 

• General Purpose Applications 

• 117V AC. 30 Watts 


Item # 51-1335 



• Ideal for the 

professional, serious hobbyist 

• Variable power contrql (5-40W) 

• 40W pencil iron and ST# inter changeable tip 

• Replaceable heating element 

• Cushioned foam grip • Safety guard iron holder 

• On/off switch with "power-on" indicator light 


Weller WLC100 
Soldering 




Item #51-1505 



The Most Popular 

VCR ALIGNMENT TOOL KIT' 



• VCR F 

• Retaining ringremover • Spring hook 

• Micro screwdriver • Hex key set 

• Fitted vinyl Case • Soft zippered case 

• 7 Assorted head & guide aligner 

• Dimensions: 9i/2"(W) X 12i/4'(L) 

• 3 Reverseable screwdrivers (Small-Flat-Phillips) 

Item # 50-888 



Heavy Duty Color 
Coded Leads 


• 10 Leads 
•11" Long Wire Lead 

• Insulated 11/2" Alligator 

• 20 Gauge Wire Size 

• Black, Green, Red, Yellow, White 


Kern # 56-500 



Dalco® SWING ARM 
MAGNIFIYING LAMP 


• Spring-Balanced 45" extension arm 
with 3 conductor cord 120V 60Hz 

• Steel Shade supplied with a 
precise 3 diopterlens and a 22W 
fluorescent circline tube 

• .Comes with a lamp 


Item # 54-0120 




> 


4225 NW 72ND AVE. MIAMI, FLORIDA 33166 
TEL : (305) 716-1016-FAX : (305) 594-6588 


Free 400 Page Color Catalog 
With your First Order 
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ONIY COOL-AMP 
SIU/ERPLATES 
ON THE JOB. 

From a customer testimonial: 

‘Ok, your edge connectors don't connect. Or you want 
to plate your own PC creations, but you don't want to 
bother with electro-plate solutions. The plating on the 
socket.. .has worn oft and no longer makes reliable 
contact.. .what are you going to do now? 

"Give the people at Cool-Amp a call. They have a 
silver plating compound I have used tor the past couple of 
years that solves all of the above problems and more. This 
white powder has an infinite shelf life.. .and is easy to use. 

"It will actually put a permanent silver plate on copper, 
brass or bronze.. .There are no messy or dangerous 
chemicals. Application could not be easier. Use a clean rag 
and a little bit of water and just rub it on a clean surface. In 
minutes you can permanently silver plate a circuit board or 
replate a power amp tube or socket. 

’ll has saved me time, money and my sanity.' 

Cool amp has even outperformed electroplating in 
recent tests. It is time-proven since 1944. 




AND CONDUCTO-LUBE. 

THE SILVER-BASED 
CONDUCTIVE LUBRICANT. 

The upstart, since 1952. Developed tor switches, 
uses continue to expand to all applications needing a 
conductive lubricant. 



ORDER FACTORY DIRECT: 
503-624-6426 or FAX 503-624-6436 

http://www.thomasregister.com/cool-amp 
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SEMICONDUCTOR 


Q uarter Million 

Transistors, ICs & 

with REFEREE 

A Specialist in "Hard to Cross House Numbers" 

Easy, Powerful & Fast. The Most Comprehensive 
Software Sold. A selection yields Device Specifications 
& 75 to 250 Potential Replacements I 
Replacement Numbers are Totally Global including Domestic, Asian, Europcar 
Branded, as well as ECG, NTE, SK & GE. Displays Case Drawings, 

Configuration & Pin-outs for many Devices. Coverage of Replacement Numbers 
is Very Impressive. 7 Disk Set (17 Meg decompressed) For DOS, Win3.1 & 95 
Latest Version 7.11 Includes Many Helpful Conversion Utilities, Tables & Formulas. 
Includes: 4 HUGE Consumer Electronics Industry Directories 
1- Consumer Electronics Parts Sources (Service) 2- Consumer Electronics Manufacturers 
3- The Entire Computer Industry 4- Semiconductor Manufacturers 
Perfect for Service, Engineering and Purchasing. 


Shop the way the Pro’s do, Use Their Tools! 

These are the books that find the "Gold". For many years I 
they've been used by the Sharpest Purchasing Agents. 
Look under every rock... they're impossible to find at ANY 
price, let alone a great deal like this. Find: Distributors, 
Manufacturers and Service providers for Products, 
Services orANYComponentPartsimaglnable.Sourcesforl 
Everything from Gears to Semiconductors to Foreign 
Assembly Services. 


all 6 pieces I 






2 payments of 

$282 Compaq 486 DX4-1C 
16m-710m-10.4"ds-W95-PCMCIA 

2 payments of 

$379 Compaq Pentium 90 
16m - 810m -9.4"Active - PCMCIA 

may differ slightly from illustration 

mm 
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n Books 


LEARN ABOUT PIC MICROCONTROLLERS 


EASY PIC’n - Beginner $29.95 

• Programming techniques 

Instruction set, addressing modes, bit manipulation, 
subroutines, loops, lookup tables, interrupts 

• Using a text editor, using an assembler, using MPLAB 

• Timing and counting (timer 0). interfacing, VO conversion 

PIC’n Up The Pace - Intermediate *34.95 

• Serial communication * PIC to peripheral chps and PIC-to-PIC 

• Serial EEPROMS 

• LCD interface and scanning keypads 

• D/A and A/D conversion * several methods 

• Math routines 

PIC’n Techniques - Intermediate $34.95 

• 8-pin PICs 

• Timer 1, timer 2 and the capture/compare/PWM (CCP) module 

• Talking to a PIC with a PC using a terminal program 

• Test equipment and data logger experiments 

See Table Of Contents: http://www.sq-1.com 

♦ 54 s/h in US for 1 book. $5 for 2 books, $6 for 3 books 
VISA. MC. AMEX, MO. Check 
CA residents please add 725% CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology Inc. 

■"“■II ELECTRON!CS 

P.O. Box 501. Kelseyville, CA 95451 
Voice (707)279-8881 FAX (707)279-8883 
Web Site: httpy/www.sq-1.com 
E-Mail 8qone<§>padfic.net 

J 


PIC 


DESCRAMBLERS 
CONVERTERS - FILTERS 
VIDEO STABILIZERS 


100% MONEY BACK GUARANTEE 


Order loll Free 

1 - 800 - 344-4405 ySSSSSu 


888-554-ARROW 


888 - 554-2776 


[FfSfii > 30 Day Trial 
FREE >• Product Catalog 
(FfMIll ^ 1 Year Warranty 


The PRIMER is only $119.95 in kil form. The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, & 
Asscmbler/Tcrminal software. Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed. 


niAC 


inc. 


11 EMAC WAY, CARBONDALE, IL 62901 
618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: http://www.emacinc.com _ 


1985-1998 


OVER 

12 

YEARS 
OF SERVICE 


Generator 


Restores Horizontal | 
and Vertical 
Sync Lines from Lo *‘ s * nc 
Distorted Video 


For Free Information Package and Pricing 

regn Coll (219) 233-3053 ^ 
www.south-bend.net/rcd 

R.C. Distributing, P0 Box 552, South Bend, IN 46624 


Restored Syni 


with VSG 


RMI mm to* W 

Are you interested in Microprocessors & Embedded 
Control Systems? If not you should be! Look around, J^f 
just about everything these days has an embedded 
microprocessor in it. TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions. The Primer Trainer is 
the tool that can not only teach you how these 
devices operate but give you the opportunity 
to program these types of systems yourself. 

Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language, 
then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. 

So don’t be left behind: this is information vou need to know! 


• Measuring Temperature 

• Using a Photocell to Detect Light Levels 

• Making a Waveform Generator 
EXdmDies * C° ns t ruct * n R a Capacitance Meter 

H • Motor Speed Control Using Back EMF 

lnClUd0! • Interfacing and Controlling Stepper Motors 

• Scanning Keypads and Writing to LCD/LED Displays 

• Bus Interfacing an 8255 PPI 

• Using the Primer as an EPROM Programmer 

• DTMF Autodialer & Remote Controller (New!) 


f JT 340 East First Street 
§ f t Dayton. Ohio 45402 

Tons of 
Electronics 

Get your FREE catalog today and discover 
some of the best deals in electronics. We 
have thousands of items ranging from 
unique hard-lo-find parts to standard 
production components. Call, write or 
fax today to start your subscription to 
one of the most unique catalogs in the 
industry, filled with super values on 
surplus electronic and hobbyist 


CABLE TV 


Checkout our 10,000 item on-line catalog, httpj/www.mecicom 


Let us point you in 
the right direction ... 

rrow 
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Circuit Design for Windows and Macintosh 



B 2 Spice 


B 2 Logic 


B 2 Spice and B 2 Logic are the best values in circuit simulation tools. They are used at 
over 100 major universities and many leading Fortune 500 companies including the 
University of Michigan, Stanford, AT&T, General Electric, and Motorola. 

B2 Logic provides precise and customizable timing of individual pins on each device. No 
other program in this price range will help you catch as many timing glitches and viola¬ 
tions. It also supports busses and subcircuits to facilitate the design of complex circuits. 

B2 Spice integrates an intuitive interface with an optimized Spice engine. With a library 
of over 3000 parts, you will be able to find the part you need. In case you don't find it, 
you can easily import new parts into the libraries. The interface supports the full set of 
Spice3F5 simulations as well as Temperature and Parameter sweeps. 


$249 

Simulations: DC, Parameter, Dual,and 
Frequency Sweeps, Transient, Noise, 
Fourier, Transfer Functions, Pole-Zero, 
Distortion 
Spice 3F5 (32-bit) 

Over 3000 devices 

Over 30 parameterized devices 

Powerful graph interface 

Device and model parameter dialogs 

Run simulations directly from netlists 

$179 

Subcircuits and subcircuit probing 
Precise customizable pin timing 
Over 100 components available 
Define new devices with equations and 
tables including state variables 


Electronic Design Package 


$279 


n 


Beige Bag Software 

279 E. Liberty 

Ann Arbor • Michigan • 48104 


Phone 734.332.0487 
Fax 734.332.0392 
E-Mail info@beigebag.com 
Internet www.beigebag.com 


• Includes B 2 Spice and B 2 Logic 

• Demo Disks Available 

■ University & Student Prices Available 

• Site Licenses Available 

• Dealer Inquiries Welcome 

• Visa/MasterCard Accepted 
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Network Service Tool Set 


Popular installation and service tools for networks, modems and 
telephones. All hand tools are professional heavy duty type. 

Use the compact tester on 10BASE-T (UTP & STP), thin 
Ethernet (BNC), 8-position Token Ring, AT&T 258A and 
EIA/TIA 568A/B. Automatically scans cables for continuity, 
wiring sequence and polarization. Tests STP cable ground. 
Testing installed cables is easy with Remote Terminator • 
and gender changers (UTP and BNC). 9V battery included. 

• Coax Stripping Tool, RG-58 & RG-59 

• BNC Crimping Tool, RG-58 & RG-59 

• Modular Cutting/Stripping/Crimping 
Tool (4, 6 & 8-Position) 

• Multi-Network Cable Tester 

• AC Receptacle Tester 

• Cable Cutter 

Order No. 55625 $197.00 


PC Service Tool Set 


Contains all tools needed to troubleshoot & service 
IBM-compatible PCs. Set includes: 


• AMI Diagnostic Software 

• POST Card 

• Logic Probe 

• Digital Multi-Meter 

• AC Receptacle Tester 

• Serial Adapter 


PC Diagnostic Tool Set 


• AMI Diagnostic Software 

• POST Card 

Order No. 55555 $89.00 


Network Installation 
Tool Set 


• Serial & Parallel 
Loopback Connectors 

• DIP 1C Puller 

• PLCC 1C Puller 

• Grounding Wrist Strap 

• Key Top Puller 

Order No. 55000 $198.00 



• Network Tool Set 55625 
without the Multi-Network 
Cable Tester. 

Order No. 55600 $99.00 

Call for your FREE Catalog 

Graymark* 

P.O.Box 2015 Tustin, CA 92781 
http ://www.labvolt.com 



CALL TODAY! 

800 - 854-7393 





<agl 
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INFORMATION m our :action ■ web sim 

unlimited deptgbn+ i i 9 f\up : // W ww.amazing 1 .com 

BOX 716 AMHERST, N.H. 03031 


PLASMA BALLISTIC GUN 

SHOOTS A HIGH VELOCITY PROJECTILE 

Uses New Technology to Generate High Propellan 
Pressure Without Chemical Reactions ifMfi 


' JjgL 



Velocitys Up To 3000 m/sec with 50mg Projectile!! 

Easily Scaled Up or Down 
Easy to Build-Kit and Parts Available 
Approximately .16 Caliber Bore 

PPR01 Plans, Parts Lists and Sources.$20.00 

Includes Our HEP Series Plans Used for RAILGUNS, COIL GUNS, EMP 
LEVITATION, ANTIGRAVITY, MASS WARPING, LATTICE SNAPPING etc 


Labelled 

Dangerous 


JACOBS LADDER 

Observe a pyrotechnical display 
of “traveling" fieryplasma. 

Starts off as 1/2“ arcand expands 
to over 3" before evaporating into 
space. This is an excellent attention 
getting display aswell as a winning 
science project!I With arc control. 


JACK1 Plans. $8.00 

JACK1KKH Minus Case. $129.95 

JACK10 Read y to Use. $249.95 

12KVGEN20 Pwr Supply Only.. $99.96 

12KVGEN2KKW of Pwr Supply. $79.95 



3Mi FM VOICE TRANSMITTER 

Safety Product Allows Listening to Children 
or Invalids In Hazardous Areas. Pools. 

Ponds etc. Great Security Intrusion Alert! 

Uses FM Table Top Radio. Become the 
local neighborhood D J. 

FMW/f Kit/Plans.. $39.95 


& CYBERNETIC EAR! 

Enhances Normal Hearing 
3 to 4 Times. Provides That I 
Extra “Edge" for Hunters J 
Trackers Nature Enthusiasts^ 

AdjustableVolume Control 
Fits Into Either Ear 
Built In Long Lasting Batteries 

CYBEREAR Ready to Use.. $ 19.95 



TOninglaser ray gun w 

RiirrvrvwiTMF ^0 '' 



A FUTURISTIC 
CONCEPT!! 

LAGUN2 Plans. $20.00 


BURNING C02 BENCH LASER 


HOTTER THAN 
MOST TORCHES! 

Easy to 
Assemble 

LC7 Plans. 



TAKE CONTROL!! 

ElECmNICWMM 
& HIND 


( 


PHflSOR PAIN FIELD PISTOL 


Blast out rats and rodents 
with high power Shock Waves 1 
Handheld and Battery Operated 

PPPI Rons. $8.00 

PPPIKlQt/Plans . $49.50 

PPP10 Ready to Use. $79.50 


£)» 
?! 


Electronic Circuitry Induces 
Hypnotic as Well as ALPHA 
Relaxed States of the Mind. 

Place Subjects" Under" Your 
Control. Enhances Hidden 
PSYCHIC Ability in Many 
People! ^ 

MIND Plans. 15.00 

MIND2K Kit and Plans. $49.95 

MIND20 Assembled. $89.95 


/ 

.$15.i 
$49.\ 
$89.1 


TELEPHONE TAPING SYSTEM 


EXTENDED X4 PLAY 

Tapes Both Sides of Phon'd 
Conversation - Check Laws!" 

TAP30X Ready to Use. $B4.95~ 

BEEP10 Beeper Alert. $29.95 




MICRO TESLA COIL 


Light* up a 4 ft 
Flourascant Tube 
Without Contact!!! 

Yet Only 3“ Tall! 

Super Magic Trick 
Low Cost Science Project 
12 VDC/115 VAC Operation 

MTC1K Kit/Plans . $19.95 

MTC10 Ready to Use . $34.95 


HOVERBOARD PLANS 



Research 

Project 




Kit Soon to be Available 

28 Pages of "how to“ build a 
magnetic force field capable of 
containing a column of ionized 
air up to several psi! Includes 
theory on how to build a 
HOVERBOARD prototype 
capable of lifting 200 lbs. 


HOVER Plans and Data . $25.00 



TRANSISTORIZED TESLA COIL 

TURNS A LIGHT BULB INTO A 
SPECTACULAR PLASMA DISPLAY 

Transmits Wireless Energy. * 

Brush and Corona Discharge. . 
Noiseless Operation. 

Pyrotechnic Effect. 

12 VDC/5 Amps or Battery 
115 VAC Optional Converter. 

Adjustable Frequency 
Control For Effect. 

Shown wahoimc _ 

TCL5 Rons. $8.00 

TCL5K Kit/Rans. $59.95 

TCL50 Ready to Use. $109.95 

12DC/7 12VDC®7Amps. $39.95 



1 800 221 1705 ORDERS ONLY! FAX 1 603 672 5406 INFO 9-5pm 1 603 673 4730 FREE CATALOG ON REQUEST 

Pay by MC, VISA, Cash, Chk, MO, COD. Please Add $5.00 S&H plus $5.00 If COD. Overseas Please Contact for PROFORMA 




7815 S. 46th Street, Phoenix, AZ 85044 
Tel: 800-426-1194 Fax: 800-366-9662 
E-Mail: jensen@stanleyworks.com 
Online: www.jensentools.com 


A Great Combination 
of Quality. Value 
and Service 


A Jiilll OLOooo <d{? ftjcsltera 

W®\Y$hy/ j)(3Kl3<3[D 

joins our lines of original JTK Tools Kits, test instruments, 
specialty tools, diagnostic equipment, PC & Lan 
accessories and more. Electronic technicians trust the 
Jensen name for everything they need to build, 
troubleshoot and repair their electronic projects. 

/ 100% Satisfaction Guaranteed 
/ 3 year manufacturer's warranty 
/ Same Day Shipping 
/ Free Technical Support 
/ 24 hours/7 days FaxBack* Service 
/ Secure Online Ordering 
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TODDS HOUSE OF FK€R 

"Optical Fioan [or Crafts,Hobbias & Electronics" 
We carry Fiber optic fibers. Kits, Took, Electronics, 
Sideglow, Endglow, Light Sources, Connectors, etc. 

123 N. Main St. Brighton, Co 80601 

Coll: 303-659-5825 <jl 

Send $ 1 for Catalog ^ ^ 

Sec our website at : 
http://www.toddsfiber.com * 




















































































Mark V Electronics, Inc. 
8019 E Slauson Ave 
Montebello CA 90640 

Free Catalog 323/ 888-8988 
Fax 323/888-6868 


DIY Audio Electronic Kits 
Enclosures & Transformers 
more than 60 items available! 

http://vwAW.mark5co.com Email:mark5co@aol.com 
ORDER 1-800-521-MARK / 1-800-423-FIVE 


3 A Digital LED PaneI Meter U TY-43 
It Is a precision A/D 
converter integrated circuit. 
The display is a 6*’ LED for 
high visibility. It is easy to 
assemble and use the 
v. 75 no meter as a voltmeter, 
Kit:$28$Q^ • ammeter, ohmmeter, ther¬ 
mometer, frequency counter or capacitance 
meter.DC±199.9mVfull scale input 5-6VDC. 


Fluorescent Light Driver UTY-2 

This unit drives 6-40 watts 
fluorescent light for portable & 
emergency use. Works from a 
7.2-16 VDC battery. Includes 
a ”Hi-Efficiency Switching 
Mode 1C Driving Circuit" suit- 
able for use with different lights 



9.99 



300W MOSFET Power Mono Amp UAF-3 

300W RMS into 4 ohms, 
200W RMS into 8 ohms. 
Frequency response: 10Hz- 
20KHZ. THD < 0.03%. S/N 
91 dB. Input Sensitivity & 
132.00 Load impedance at IKHz, 
Kit$ 1V47K& 4-16 ohm. Power 

Requirement: ±55V - ±65V DC at 8A(each 
channel). A speaker protection circuit which 
provides time delayed speaker turn on. 


We accept Visa, MasterCard, Discover & 
Money Orders. Checks allow 2 weeks for 
clearance. We ship by UPS ground inside 
US(min $5.00) and ship oy US mail 
outside US. Please call for orders 
shipping & handling or fax (foreign) 
orders. In business since 1985. 


20 Color LED Audio Level Meter #TY-13 
Use this dual LED display 
indicating meter with your 
stereo power amplifier to 
indicate instantaneous 
speaker power. Operating 
range is -30dB to +5dB & 
can be calibrated to operate 
with 1-200W amplifiers. Not consume any 
peak LED illuminates on 

overload! 


Kit:$>3^0 9 - 99 
with 1-200W ampir 
amplifier power. A 


40W Mini Stereo Multi-Input Amp UTA-83 


Operated from AC source 
as well as 12V DC car 
battery. Used as a micro¬ 
phone PA amplifier while 
simultaneously mixing with 
an auxiliary input souce 
such as CD & MD i 



Kit:$ 3fc$({24. 


) player. 


120W+ 120W Pre & Main Stereo Amp 

It has provision for input 
program source switching, a 
phono pre-amp stage with 
RIAA equalization, 3-band 
tone controls, built-in power 
supply rectifier & filter & a 
speaker protection circuit, 
to be installed in a suitable 
housing & the addition of a power transformer in 
order to make it operational HTA-800MK2 



Project Kits Source... 

rTA-120 36W Class A Power Mono Amp$ 32.50 
#TA-388 FET Class A Stereo Pre-Amp 64.00 
#TY-25 Stereo Loudspeaker Protector 16.75 
#KA-905 75-in-one Lab Kit 24.99 


Metal Cabinets 
Aluminium Front Panel 


LG-1273 
LG-1684 
LG-1924 
LG-1925 
LG-1983 
LG-1923 
LG-1927 


3x12x6%"$ 
4x16x8" 
4x19x1Itt" 
5x19x11" 
2%x19x8" 
3x19x1 IMt" 
7x19x1Itt" 


26.50 

32.50 

38.25 
42.00 

35.25 

36.50 

50.50 



V 


LG- Black anodized rack cabinet 

LL-1923B 2 5 /4Xl9xl2"$ 69.50 
LL-1925A 5x19x12" 79.50 

*LL-Full Aluminum.Front .157" & other .078’ 
*LL-Gold plated cap screw for front panel 


Power Transformer 

Toroidal Transformers 


#001 28/30Vx2 6A $ 30.00 
#002 36Vx2 3A 25.00 

#003 40Vx2 6A 32.00 

#004 24Vx2 6A 25.00 

#005 26Vx2 3A 19.00 

#006 18Vx2 5A 19.00 

#007 53Vx2 8A 47.00 

#008* 28/30VX2 6A 40.00 

#009* 48/53Vx2 8A 66.00 

#010 30/36Vx2 400mA 8.50 
#011* 9Vx2 22A 62.00 

#012* 33/42Vx2 6A 48.00 


m 

Transformer 


*Toroidal 
Transformer 


ttSM-100 


150 Mhz 8 Digit Frequency Counter 


It is used for adjustment, 
test & repair of any kind or 
high frequency circuit 

roducts. It can give up to 
digit of resoulution for a 
wide frequency range 

10Hz -150 MHz. The last 


input frequency can HOLD 
on the display for future 


Kit $ 

Asmb$ 99C00 
reference & comparison.’ The circuit structure 
is compact & reliable for the most updated 
A/D LSI circuitry. The input impedance is 1M 
ohm. 
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@ Goldstar 



Model OS-5100 -► $899.00 

Full 100 MHz Bandwidth! 


Spectrum Analyzer 

Avcom PSA-37D 

Satellite Downlink 
Installation 

Maintenance & Service 

.Band 110 - 1750 MHz 
. Band 2 3.7 - 4.2 GHz 
• Built-in DC Block & 
Power for LNA/LNB’s 
. Line or Battery Powered 


Pre-Owned Oscilloscope Specials 


Tektronix 2213 60 MHz 

Tektronix 2215 60 MHz 

Tektronix 465 100 MHz 

Tektronix 465B 100 MHz 

Tektronix 475 200 MHz 

Tektronix 475A 250 MHz 


$549.00 

$649.00 

$599.00 

$729.00 

$829.00 

$999.00 


• Professionally Refurbished 

. Aligned & Calibrated to Original Specifications 

• The Industry Standard of Oscilloscopes 

. 1 Year Warranty - The Longest Available!!! 


• Dual-Channel, High Sensitivity 

• TV Synchronization Trigger 

• Calibrated Delayed Sweep 

• Includes Two Probes, 2 Year Warranty 


Oniy%2, 475.00! 


We Buy Surplus 
Test Equipment 


Leader CATV Signal Level Meter Model LF 941 

✓ TV/CATV Coverage from 46 - 870 MHz 

✓ Video/Audio Carrier Measurements $695.00! 


Just Released! -> “Series m” Multimeters 
Fluke Model 87111 $319.00 III 


Wl^lcMl TOLL FREE 


SIMCHECK®1I PLUS 

Module Tester 

* Tests SIMMs/168 p DIMMs 

* Stand alone/portable 

* Identifies Module properties 

* Advanced Setup Capabilities 

Only $2750.00! 


See us on the Web! 
www.fotronic.com 


Test Equipment Depot 


(1-800-996-3837) 

-800-99-METER 


A FOTRONIC CORPORA TION COMPANY 

99 Washington St. Melrose, MA 02176 
(781)665-1400 • FAX (781) 665-0780 

email: sales@fotronic.com 
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f Test Equipment Sales 

Check out new B&K PRECISION and INSTEKI 


jLJ :/ 

/■ *'***:/ 


B&K 5150 150 MHz 200MS/S DSO.$4695 

B&K 2625 1 GHz SPEC. ANALYZER.$2395 

B&K 2630 1 GHz SPEC. ANALYZER 

w/ TRACKING GENERATOR.$3095 

B&K 1760 TRIPLE OUTPUT DC RS.$595 

B&K 1045B TELEPHONE PRODUCT TESTER.$599 

B&K 898 SIMM TESTER.$695 

B&K 560B PROG. PC BOARD TESTER.$2750 

B&K 1260 NTSC SIGNAL GENERATOR.$1 795 

B&K 2260 60 MHz SCOPE w/ C&R.$1250 

B&K 2615A 500 MHz SPEC. ANALYZER....$1599 


INSTEK GPC-3030 TRIPLE RS.$450 

INSTEK GPC-3060 TRIPLE RS.$875 

INSTEK GUT-6000A DIG. 1C TESTER.$950 

INSTEK GFC-8270 2.7 GHz‘COUNTER. $795 
INSTEK GOS-658G 50 MHz SCOPE 

w/CURSORS &READOUT....$795 

INSTEK APS-9100 1KW AC SOURCE...$3450 

INSTEK PEL-300G PROG.LOAD.$1375 

INSTEK GPR-6015D 60V 15A RS.$1995 

INSTEK LCR-815B LCR METER.$1375 

INSTEK GPS-3030D 30V 3A RS.$295 



Ask about our line of new products including 
HP, LeCroy, Instek,Tektronix, Pluke and more ! 

CALL 800 684-4651 OR FAX (603)425-294 

CHECK US OUT flT WWW.TESflLES.COM 
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Miniature Transmitters and Receivers 


2 Button / 3 Channel 
Transmitter 


RF300T 

1.. ..$22.95 

5.$19.95 ea 

10.. .$16.95 ea 

RF300XT 

1.. ..525.95 

5.$22.95 ea 

10.. .$19.95 ea 

■ 300’ (XT), 150’ (T) Range 

■ Frequency: 318 MHz 

■ 59,049 Settable Security Codes 

■ 12 Volt Battery and Keychain Included 

■ Current Draw: 4.8 ma 

■ Fully Assembled in Case 

■ Dimensions: 1.25" x 2.0" x .5" 

■ Push both buttons for the 3rd Channel 

■ Slide Button Cover Included 



4 Button /15 Channel 
Transmitter 


RF304XT 



1.. ..$27.95 

5.$24.95 ea 

10.. .$21.95 ea 


■ 250’ Range 

■ Frequency: 318 MHz 

■ 6,561 Settable Security Codes 

■ 12 Volt Battery and Keychain Included 

■ Current Draw: 4.6 ma 

■ Fully Assembled in Case 

■ Dimensions: 1.35" x 2.25" x .5" 

■ Push combination of buttons to achieve 
up to 15 channels 


Alarm Systems 
Garage / Gate Openers 
Lighting Control 


2-4 Data / 3-15 Channel 
Receivers 


RF300RL 
RF300RM 

1.. ..$27.95 

5.$24.95 ea 

10.. .$22.95 ea 

RF304RL 
RF304RM 

1.. ..$29.95 

5.$26.95 ea 

10.. .$23.95 ea 

■ Compatible with 300/4 Transmitters 

■ 11-24 volts DC Operating Voltage 

■ 13 ma. Current Draw 

■ Latching (L) or Momentary (M) Output 

■ Kits Available (subtract $5.00 ea.) 

■ Dimensions: 1.25" x 3.75" x .5" 

■ 2 (300) / 4 (304) Output Data Lines 

■ Binary to Dec / Hex Converter can 
achieve up to 15 channels 



Magic Props 
Medical Alert 
Monitoring Systems 


Industrial Controls 
Surveillance Control 
Motor Control 


Schematics Available 
Receiver Board Layout Available 
Custom Design Consulting Available 


Vi^itert Inr (510)651-1425 Fax:(510)651-8454 Email: Support@Visitect.Com 
vidiieui IIIU. po Box 14156 Fremont CA 94539 Visa / Mastercard, COD 
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Telulex Inc. model SG-100A 


waveform you want! 

• Synthesized Signal Generator 

Clean sinewaves DC-21.5 MHz, .001% accuracy! 

.01 Hz steps. DC Offset RS232 remote control. 
Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 

Function Generator 

Ramps, Triangles, Exponentials & more to 2 MHz! 

Pulse Generator 

Digital waveforms with adjustable duty cycle 


New 

Features: 

✓ 21.5 MHz 

✓ .01 Hz steps 

✓ multi-unit 
phaselock 




DC to 21.5 MHz linear 
and log sweeps 


Int/Ext AM, SSB, 
Dualtone Gen. 


Pulse Generator 



mm 


Int/Ext FM, PM, 
BPSK, Burst 


j/Vvv' 



Ramps, Triangles, 
Exponentials 



Noise 


Arbitrary Waveforms Unlimited Possibilities! 




Mountain View, CA 94043 Fax (650) 938-0241 Email: sales@Telulex.com 
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RF Data Modules 


AM Transmitter 


* 


AM Receiver 



•Sub Miniature module 
•SAW Controlled 
•No adjustable components 
•Low current - 2.5mA 
•Supply 2.5-12Vdc 

• Compact Hybrid Module 
•Very stable 
•CMOS/TTL output 

• Patented Laser Trimmed 

• 5Vdc. 0.8mA (HRR6) 


FM Transceiver 



• Only 23 x 33 x 11mm 
•Up to 40,000bps data rate 

• Up to 450ft. range. 

•5V operation 
•418MHz or 433MHz FM 


RS232 Transceiver 



• 3wire RS232 interface 

• 19.2Kbps half duplex 

•418MHz or 433MHz FM 
•7.5-15Vdc. 20mA 
•TX/RX Status LED’s 


•418MHz or 433MHz 
•Range up to 300ft 
•CMOS/TTL data input 
•7 x 11 x 4mm ! 
AM-TXl-xxx.... SI2.60 

•2kHz data rate 
•Sensitivity -105dBm 
•38 x 12 x 2 mm 

AM-HRR6-xxx... S16.33 


• 5V CMOS logic interface 

•Fast lmS enable 
•Power saving feature 
•Carrier Detect output 
BiM-xxx-F.S87.36 

•Up to 400ft. range 

• 1/4 wave ant. on board 
•User data packetizing 

• 58 x 40 x 15mm 
CYPHERNET.... S139.30 


AM Transmitter 


• Range up to 250ft. *Low current. 4mA typ. 

•SAW controlled stability *Up to 4kHz data rate 
•Wide supply range 2-14V •Small: 17x11mm 
•CMOS/TTL input AM-RT5-xxx .... S12.10 


flflji abacom 


TECHNOLOGIES 



tel: (416)236 3858 

fax: (416)236 8866 
www.abacom-tech.com 
MasterCard / VISA 


earn to Hack! 

Finally, here is a no- 
nonsense technical book 
'on computer hacking! In it 
'you will learn how to hack 
/ computers you have physical 
I access to and how to hack on 
/ the Internet. With this book, 

/you will learn about: 

Finding computers to hack 
I Breaking into computers 
I Hacking with Finger 
\ Port surfing 
■ Mapping the internet 
Forging E-mail 
Fighting spam 
E-mail bombs 
Hacker wars 

/and more! But this book will also 
/teach you how to hack safely. It will 
/ steer you clear of the law, so that your 
/hacking career won’t lead to prison, but 
/to a better job! By far, the best book 
on hacking available today! 

?00 PAGE PAPERBACK, $3^5 Shipping $3 

Call (800)719-4957 now! 

to order (Visa/MC/COD) or call or write for FREE CATALOG of 
hard-to-get information about computer viruses, computer 
hacking, security and cryptographyW 
Check our web site: www.logoplex.com/resources/ameagle 

American Eagle Publications, Inc . 

P. O Box 1507, Dept E. 

Show Low, AZ 85902 



CIRCLE 270 ON FREE INFORMATION CARD 



81 


March 1999, Electronics Now 










































Electronics Now, March 1999 




VECTOR VOLTMETER 

HEWLETT-PACKARD 8405A VECTOR 
VOLTMETER, measures by both magni¬ 
tude and phase over 1 to 1000 MHz in 
l 21 overlapping bands. Also capable of 
determining insertion loss, group delay 
of bandpass filters, complex impedance of mixers and 
antennas, RF distortion and in-circuit probing. Ranges: 
100 uv to 1 V-rms full scale in 10 db steps. Phase: 360 
degrees on 0-center meter with end scale ranges +/-180, 
60,18 and 6 deg. Band-width: 1 KHz. Requires 115/230 
VAC50-400 Hz; 7x16.8x18.4, 36 lbs USED-reparable, $295 

30 FOOT MAST KIT 

AB-1244/GRC MAST KIT, twelve 
aluminum alloy on steel sections 
form sturdy, yet lightweight 30 foot 
1.7” dia mast. Kit includes five 
each lower and upper sections, 
one ea lower and upper adapter 
sections, gin pole swivel base, four ea 36 and 42 ft guy 
ropes, four guy stakes, two guy rings plus a 2.5 pound 
sledge hammer. Part of OE-254 antenna set; 30 lbs shpg 

NEW, $139.50 

400 MHZ RADIOSONDE 

VAISALA RS80 RADIOSONDE, ultra-light dispos¬ 
able transmitter (400 MHz approx) is de- 
/ signed to be carried aloft by weather balloon 
and transmit data for air temperature, baromet¬ 
ric pressure and humidity to a ground station. 
Con-sists of circuit board, dipole antenna, and 
trailing wire. Requires 9 V battery. Cute experi¬ 
menter item! 12.5”H as shown; 3 lbs sh. 

NEW, $9.95 ea; 5 for $42.50 

Prices F.O.B. Lima, Ohio. VISA, MASTERCARD, DISCOVER 
Allow for shipping charges. Write for latest Catalog. 

Address Dept. ES + Phone 419/227-6573 + FAX 419/227-1313 
E-mail: fairadio@wcoil.com http://www2.wcoil.com/ -fairadio 


FAIR RADIO SALES 

1016 E. Eureka + Box 1105 + Lima, Ohio 45802 



Carpet Rover Kit 


$115.00 Plus S&H 



You can build this Mobile Robot 

This easy to build mobile robot base is an 
excellent foundation for many different 
robotic experiments. The large 3' wheels 
handle rough terrain. Use the robot for 
demonstrating bumper switch or IR obstacle 
avoidance, maze negotiation, line following, light following, 
beacon locating, robot sumo, and robot art, to name a few. The 
kit includes the hardware, structural components, Hitec servos, 
wheels, First Step micro, software, and an illustrated assembly 
manual. It’s a lot of fun to build and even more fun to operate. 

We have many more cool robots, check out our web page 



Lynxmotion, Inc. 

104 Partridge Road 
Pekin, IL 61554-1403 
www.lynxmotion.com 


Shown with the IRPD, no 
contact obstacle detector. 

or ask for our free catalog! 


Tel: 309-382-1816 
Fax: 309-382-1254 
sales@lynxmotion.com 
tech@lynxmotion.com 



AT GREAT PRICES 

Complete Ruby Laser Assembly less than $300 
He-Ne Lasers, complete, for less than $50 
American 60X Argon Lasers from $595 
Laser Diode Modules from under $40 
X-Y Scanners from $79 


FREE CATALOG 


• Helium-Neon 

• Argon Lasers 

• Diode Lasers 

• Holography 

• Books 

Email: mlp@nlenx.com 


• Ruby Lasers 

• Scanners 

• Lightshow Equipment 

• Pointers 

• Optics 

http://www.midwest-laser.com 




Midwest Laser Products 

P.O. Box 262, Frankfort, IL 60423 vis\ / mc Accepted 

Phone: (815) 464-0085 FAX: (815) 464-0767 
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ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS' 

VISIT US ON THE WEB AT WWW.ABCTEST.COM 


HP 54501A I OOM HZ DIGITIZING SCOPE SHOO 00 

HP 54201D 300MHZ DIGITIZING SCOPE S1000 00 

HP 54201A 300MHZ DIGITIZING SCOPE $1000 00 

HP 54200A 50MHZ SCOPE WAVEFORM ANALYZER SXX) 00 
HP 3312A I3MHZ FUNCTION GENERATOR S250 00 

HP 5370A IOOMHZ U.T.I. COUNTER $ 400 00 

HP 3586C LEVEL METER $750 00 

H P 436A POWER METER VV/O SF.NSOR&CABLE $500 00 

HP 835CB SWEEP OSCILLATOR MAINFRAME $2000 00 

HP 3137A 3 5DIGJT SYSTEM VOLT METER $250 00 

HP 3455A DIGITAL MULTIMETER $250 00 

HP 3I56A DIGITAL MULTIMETER $400 00 

HP 3336C SYNTHESIZE R/I.EVFL GENERATOR $800 00 

HP 3325A SYNTHESIZER FUNCTION GENERATOR $1000 00 

HP 5335A 200MHZCOUNTER $o00.00 

HP 8165A PROGRAMM ABLE SIGNAL SOURCE $1100 00 

HP 8558B18I 100K-1500MHZ SPECTRUM ANALYZER $1000 00 
HP 8559B/I83 I0MH7.-21GHZ SPECTRUM ANALYZER $3000 00 
HP 1 740A 1 OOM HZ OSCILLOSCOPE S250 00 

HP 6034A oOVIX'-lOA POWER SUPPLY $750 00 

HP 62o‘)B 40VDC-50A POWER SUP1H.Y $800 00 

HP 6553A 40VDC-12.5A. POWER SUPPLY OPT.JOI $1200 00 
HP 6032A 20VDC-5A POWER SUPPLY $500 00 

HP 00 13 A 45VDC-4 3A POWER SUPPLY OPT.J03 $750 00 


IIP 4935A TRANS.IMPAIRMENTTEST SET $900 00 

HP 5006A SIGNTIURE ANALYZER SI50.00 

HP 8o602B 1 MHZ-1300MHZ RF PLUG $400.00 

HIP 575 MICROWAVE COUNTER $1500.00 

FLUKE 95 50MHZ SCOPEMETER $550 00 

LECROY7200 400MHZO-SCOPE $1000 00 

TEK 475 2OOM HZ O-SCOPE $500.00 

TEK 465 I00MHZ O-SCOPE $400 00 

TEK 496P 1KHZ-1.8GHZ SPEC ANALYZER $3500 00 

TEK 1240 LOGIC ANALYZER $750.00 

TEK TDS320 I00MHZ DIGITAL O-SCOPE $1400.00 
'ITK 11401A 500MHZ PROG O-SCOPE FRAME $750.00 
TEK 7854 400MHZ OSCILLOSCOPE FRAME $500 00 
TEK 7V04 400MI1Z OSCILLOSCOPE FRAME $250.00 
TEK 7A2o 2 OOM HZ VERTICAL PLUG $75.00 

TEK 7A24 100MHZ VERTICAL PLUG $150.00 

TEK 7B80 400MHZ TIME BASE $ 75.00 

TT.K 7B92A 5C0MHZ DUAL TIME BASE S125.0C 

TEK 7S12 SAMPLING PLUG S250.00 

TEK 7L14 10KHZ-I 8GHZ SPEC. ANALYZER $1000.00 
TEK AM503 CURRENT PROBE AMPLIFER $250.00 

WAVETEK 145 20MHZ PULSE/FUNCTION GEN. S400.00 
WAVETFK 182A 4MHZ FUNCTION GEN. $150.00 

WAVETEK 955 7 5-12.4GHZ MICROSOURCE S1100 00 


KEEP YOUR OB AND SYSTEM 
RUNNING STRONG! 

mrmmcnm 

BEST VALUES ON ... 

• Receivers, including 4DTV 

• Dish Movers & LNBs, all kinds 

• Tune-up Kits, Tools & Parts 

• Skypac® Programming 

• Toll Free Technical Help 

Fax: 218-739-4879 1010Fro o^Dr 
Inf'll 2 1 8-739-523 1 Ferguj Falb, MN 56537 


800 - 543-3025 

www.skyvision.com 



^ Low Cost, Precision-Made 

PC BOARDS 

From Your Gcrber/NC Drill Files 


| PCB Milling 

www.pcbmilling.com FAX: (703) 818-0071 










































Foley-Belsaw’s Totally New 
Computer Repair Course 
gives you the skills to 
start earning top pay 

FASTUIU! 


Train At Home! 


No Experience 
Necessar y! 

Get “hands-on” training in the 
exciting field of computer repair. 


Take the first step to top pay. 

Call for a FREE Opportunity Kit today! 
1-800-487-2100 


You get these Foley-Belsaw 
Exclusives! At no extra cost! 


• A+ Certification Test 
Preparation Tutor' 


Fully illustrated, easy to understand course 
gives you everything you need to succeed. 

The key to your success lies in providing a service 
that is in great demand. Even if you have no experience, 
you can become an expert in a few short months. _ 
Foley-Belsaw’s computer repair course is broken into 
small, easy to manage lessons. Each lesson is designed 
with your success in mind. After you complete the 
course, you’ll have the expert knowledge to earn up to 
$100 an hour, or more! 

Latest technologies and insider knowledge 
available only to Foley-Belsaw students! 

Get the “hands-on” experience you need in Computer 
Repair. Foley-Belsaw’s CD-Rom Learning Assistant' 
guides you through each lesson and is always right at 
your fingertips. The Test Preparation Tutor makes 
preparing for your A+ Certification as easy as turning on 
your computer. Foley-Belsaw’s inside knowledge gives 
you the practical experience to become a computer repair 
professional. Get started today! 

World leader in training since 1926, 

at-home, “hands-on” training 
demand fields. 


Pn hfch-c 


for complete this coupon and mail to Foley-Belsaw Institute, 
' 6301 Equitable Road, Kansas City, MO 64120-1395 

□Yes! Send me one of the following Free Opportunity Kits: 

□ Computer Repair, Maintenance, Upgrade, Dept. 64800 

□ Personal Computer Specialist, Dept. 38436 

□ Professional Computer Programming, Dept. 35616 

□ Professional Saw and Tool Sharpening, Dept. 22002 

□ VCR/DVD Service and Repair Dept. 62898 

□ Small Engine Service and Repair, Dept. 53071 

□ TV/Satellite Dish Service and Repair, Dept. 31669 

□ Professional Gunsmithing, Dept. 92708 

□ Home Inspection, Dept. 76116 

□ Networking Specialist, Dept. 39423 

□ Locksmithing, Dept. 13198 

□ Woodworking, Dept. 43934 

□ Upholstery, Dept. 81606 

□ Vinyl Repair, Dept. 71531 

□ Electrician, 95477 


Name 



Street 



City 

State 

Zip 

Phone ( ) 
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ATrained Computer Repairman 
Charges $100 An Hour and More... 
Yon Can Get That Training! 


Foley-Belsaw CD-ROM 
Learning Assistant ’ 
Business Start-up 
Resource 


SPECIAL BONUS 


Inquire now and your course will come 
with a complete video archive library 
of early printer and computer 
repair techniques... 
at no additional cost. 


There’s not a more 
complete-or affordable- 
PC Repair course that will 
have you trained and job 
ready in such a short time. 


p 

c 

p 

L 

A 

C 

E 


83 


March 1999 , Electronics Now 


























Electronics Now, March 1999 


84 


386 MINI-PC $83 ii 

includes: 

-5 Serial,3 Parallel (32bit max) 
-Up to 8 meg ROM (27C080) 
-32k RAM exp. to 64Mbyte 
-Battery backed RT Clock 
-LCD and Keyboard ports 
-IRQ xl5, DMA x2, TIMER x4 
-On-board LED display 
-Industry Standard PC Bus 



Perfect when a full-size PC is too large, expensive, or power 
hungry. A fully functional single board computer, needs only 
program and power source. Runs DOS / WINDOWS. Use 
I urbo C, BASIC, MASM. All utilities to do this included. 


AtoD DtoA 
CONVERTERS 


For PC or SBC 
8,12,16 bit resolution 
up to 24 channels 
starting at $21 OEM (lk) 
eval kit $75 


$95 UNIVERSAL 
PROGRAMMER 

FLASH, EEPROM, NVRAM, EPROM 
up to 8 meg (27C64-080). Adapters for 
micros, PLCC, etc. Parallel port version 
for notebook. FAST AND EASY TO USE. 





LOW COST... LOW POWER. 


QTY IK PRICE 


LOW RISC! a. 9 ?. 

l-OWERCOST, FASTER, EASIER TO PROGRAM SINGLE CHIP COMPUTER 
COMPARE: I6CS4 MV1200 


PINOUT: 


OEM (IK) PRICE $257 $1.99 

RS232 PROGRAM DOWNLOAD NO YES 

SINGLE CHIP OPERATION NO YES 

BUILT-IN BASIC NO YES 

EEPROM DATA MEMORY NONE 64 

PROGRAM MEMORY 76* OTP IK FLASH 
MATH REGISTERS 1 32 

MAX INSTRUCTIONS/SEC 5M 20M 

MAX COUNTER BITS 16 18 

INPUT /OUTPUT BITS 12 IS 

A TOD COMPARATOR NO YES 

HARDWARE INTERRUPTS NONE 3 

LONG WORD INSTRUCTION • FRIENDLY SYMMETRIC ARCHITECTURE 


RESET 

1 

— 

20 

VCC 

PDO 

2 

19 

PB7 

PD1 

3 

18 

PB6 

XOUT 

4 

17 

PB5 

XIN 

5 

16 

PB4 

PD2/1NT 

6 

15 

PB3 

PD3 

7 

14 

PB2 

PD4/TMR 

6 

13 

PB1/AD1 

PD5 

9 

12 

PBQ/ADO 

GND 

10 

11 

PD6 



PC SOLID 
STATE DISK 

OEM (lk) eval kit 75.00 
FLASH / RAM / EPROM 
256K-16M PCMCIA/DIPS 


No More Hangups... 

PC WATCHDOG! YSft 

Reboots PC OEM $21 EVAL $75 LV/U 


A 640x480 controller 
V bA for PC or SBC 
$27 oem $95 eval 
combo LCD/CRT 
version available 



visit our web site: www.mvsweb.com 

MVS BOX 850 
MERRIMACK,NH 03054 

(508) 792-9507 


Emvs 


5yr Limited Warranty 
Free Shipping 
Hrs: Mon-Fri f 0-6 EST 
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 

...with the AES learning system/ 
embedded control system. 

Extensive manuals guide you 
through your development 
project. All programming and 
hardware details explained. 

Complete schematics. Learn to 
program the LCD, keypad digital, 
analog, and serial I/O. for your applications. 


THREE MODELS AVAILABLE. Choose from an 
Intel 8051, Intel 8088, or Motorola 68HC11 
based system. All models come with: 


• 32K Byte ROM, 32K Byte RAM • 2 by 16 Liquid Crystal Display • 4 
by 5 Keypad • Digital, Analog, and Serial I/O • Intemipts,timen», chip- 
selects • 26 pin expansion connector • Built-in Logic Probe • Power 
Supply (can also be battery operated) • Powerful ROM MONITOR to 
help you program • Connects to your PC for programming or data 
logging (cable included) • Assembly, BASIC, and C programming 
(varies with model) • Program disks with Cross Assembler and many, 
well documented, program examples • User’s Manuals: cover all details 
(over 500 pages) • Completely assembled and ready to use • Source 
code for all drivers and MONITOR • Optional Text Book 



Everything you need. From $279. 
Money Back Guarantee 



Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094, FAX 714-550-9941 


Call 1-800 -730-3232 


AES 575 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 


The Pocket Programmer 


Only $129.95 



The portable programmer that uses 
the printer port of your PC instead of 
a internal card. Easy to use 
software that programs Eprom, 
EEprom, Flash & Dallas Ram. 27(C) 
/ 28(C) / 28F / 29F / 29C & 25XX 
series from 16K to 8 Megabit with a 
32 pin socket. Adapters available for 
Pic, PLCC, 5-Gang, 874X, 875X 
MCU’s, 40-Pin X 16 & Serial 
Eprom’s, 82/74 Prom’s and Eprom 
_ Emulator to 32K X 8. _ 

Same Name, Address & Phone # 
for 16 Years... Isn't it Amazing ? 

Intronics, Inc. 

Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $5.00 COO 
Tel. (913) 422-2094 Add $4.00 Shipping 

Fax (913) 441-1623 Visa / Master Charge 


WhaddyaSayTb 
A Guy Who's Had 
The Same Job 
For 50 Years, 
Has Never Called 
In Sick Or 
Showed Up Late. 
Never Men A 
Vacation Or A 
Holiday, Never 
Asked For A 
Raise Or Griped 
About His Bonus 
And, Believe It Or 
Not, Has No 
Plans For 
Retirement? 



Thanks. 


Brmhrr • <■* m cm prvm I*n4 fcn 










































Electronic CAD for Windows 


Professional Windows EDA tools at an 
affordable price with powerful features to 
make designing faster. WinBoard PCB 
layout delivers sophisticated interactive 
routing for complex designs, plus it has 
the tools needed for high-speed circuits, 
analog, RF and SMT designs. 


WinDraft Schematics 

♦ Use True-Type fonts. Quickly copy and 
paste into other applications. 

♦ Supports hierarchical designs, electrical rules 
checking, Annotation & Bill of Materials. 

♦ Thousands of library parts and symbol editor 
included. 


WinBoard PCB layout 

4 Supports 16 layers, multiple copper pours, 
and advanced features for RF designs: 



$ 250 WinDraft or WinBoard - P650 
$ 495 WinDraft or WinBoard * unlimited 


$ 895 WinBoard P650 with CCT 
Specctra® autorouter. 


♦ SMD & through hole library with on-line 
graphical editor. 

♦ CAM outputs include BOM, in-circuit test, NC 
Drill, Gerber, Pick & Place, & Advanced 
Design Rule Checking (DRC). 


Thousands of satisfied customers are using 
this new generation of powerful and affordable 
Windows EDA tools from Ivex. Your 
satisfaction is guaranteed! 


With our unique pin capacity versions 
you only pay for what you need. You 
choose the base configuration to suit 
your needs today, and expand that 
configuration to handle increased pin 
capacity as your design requirements 
change. 


WinDraft 2.0 A Mailable Now 


World Wide Web: http://www.ivex.com 

Information and free evaluation version is available on 
the Ivex WW Web, FTP and BBS. 


Tel: (503) 531-3555 
Fax: (503) 629-4907 
BBS: (503) 645-0576 

Ivex Design International. 15232 NW Greenbrier 
Parkway. Beaverton, Oregon 97006. USA. 
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CAD FILES TO CASH PILES 
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IMAGINE THE POSSIBILITIES! 

ROUTE, MILL, DRILL, CARVE, 

ENGRAVE, PAINT, ETC. 

IN WOOD, PLASTIC, VINYL, 

PC I30ARD, & LIGHT METALS. 

THE 1010F10110 

CNC ROBOTIC MACHINING SYSTEM 

YOUR WISH IS ITS COMMAND! 


STARTING AT 

$ 895.00 


MACHINING AREAS 


Visit US at U. S. CYBERLAB, INC., 14786 SLATE GAP RD., WEST FORK, AR 72774 

www.uscyberlab.com VOICE (501) 839-8293 / 24 HR. FAX BACK (501) 839-8293 
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The World’s Largest Source 
for Home Automation 


•The Best & Most Comprehensive Home 
Automation Catalog in the Industry 
• Best Customer Service & 

Technical Support 



Thousands of hard-to-find 
automation, X-10 and wireless 
control products. Computer 
interfaces, software develop¬ 
ment tools, lighting control, 
telephone systems, security 
systems, surveillance cameras, 
infrared audkWideo control, home 
theater, touchscreen control, HVAC, 
pet care automation, wiring supplies, 
books and videos and much more! 


World’s Largest Selection! 


Lowest Prices Guaranteed! 


Home Automation Sy stems, Inc. 

Questions: 949-221-9200 Fax: 949-221-9240 
e-mail: catalog@smarthome.com 
www.smarthome.com 

Call for a FREE Catalog! 800-762-7846 

800-SMART-HOME 

Dealers/Resellers ask about our 
SmartHome PRO Dealer Program 800-949-6255 



EPROM+ 

A device programming system 

Tor design, repair and experimentation 

♦ EXCEPTIONAL POWER FOR.THE PRO 

♦ EASY-TO-USE FOR THE NOVICE 

♦ INCLUDES STEP-BY-STEP TUTORIAL 

Here’s whut you fjet: A rugged, portable programming unit including the power pack 
and printer port cable both of which store inside the case. A real printed user and technical manual 
which includes schematic diagrams for the programming unit plus diagrams for all tcchnolog) family 
adapters.* Comprehensive, easy-to-use software which is specifically designed to run under DOS. 
Windows 3.1. 95 and 98 on any speed machine, the software has features which let you READ. 
PROGRAM. COPY and COMPARE plus much more. You have full access to your system's disk 
including LOADING and SAVING chip data plus automatic processing of INTEL HEX. MO¬ 
TOROLA S-RECORD and BINARY files. For detailed work the system software provides a full 
screen buffer editor including a comprehensive bit and byte tool kit with more than 20 functions. 

Broad device support: first generation eproms ( 27 os. tms 27 I 6 \ 25xx> 

SECOND GENERATION EPROMS (27I6-28C080). 40 AND 42 PIN EPROMS* (27CI024-27CI60) 
FLASH EPROMS (28F.29C.29EE29F). EEPROMS (2816-210)10). NVRAMS (I2XX.X22IQ/I2) 

8 PIN SERIAL EEPROMS* (24. 25. 85.93. 95. 80011 A) Pl.t S ERI400/M58657* AND ER590I 
BIPOLAR PROMS* (72S/82S). FPGA CONFIGURATORS (17( XXX) 

MICROCONTROLLERS* (874X. 875X. 87C5XX. S7C75X. 89C 5X) 

ATM EL MICROS* (8-40) PIN 89CX05I. 89SXXXX (AYR) 90SXXXX 
PIC MICROS* R, 18. 28. 40 PIN (I2CXXX-I6CXXX. I6FXX. I7C) 

MOTOROLA MICROS* (68705P3/U3/R3. 68HC705. 68HC7II) 

•Rigr;mr.s svap in AiiAm* iu«w a tAcmav mm <* wmji vo» «m i ». 55.00 SHIPPING • $5.00 C.O.D. 

1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE VISA*MASTERCARD*AMEX 


$289 


ANDROMEDA RESEARCH , P.O. BOX 222, MILFORD , OH 45150 
(513) 831-9708 FAX (513) 831-7562 websilc-www.arfabs.com J 


CABLE TV CONVERTERS 

Equipment & Accessories 
Wholesalers Welcome 

Call C&D ELECTRONICS 
1-888-615-5757 M-F10a-6p 


P0PTR0NIX 

■ |l"l|lil|lllll|imia^Wfr 

http://www.poptronix.com 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 

• THD, THD+N, SNR measurements 

• Signal Generation 

• Triggering, Decimation 

• Transfer Functions, Coherence 

• Time Series, Spectrum Phase, 
and 3-D Surface plots 

• Real-Time Recording and 
Post-Processing modes 

A pplications 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 

• 486 CPU or greater 

• 8 MB RAM minimum 

• Win. 95, NT, or Win. 3.1 + Win.32s 

• Mouse and Math coprocessor 

• 16 bit sound card 
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Priced from $299 

(U.S. sales only - not for export/resale) 

DOWNLOAD FREE 30 DAY TRIAL! 

www. spectraplus. com 


Pioneer Hill Software 
24460 Mason Rd. 
Poulsbo, WA 98370 
a subsidiary of Sound Technology, Inc. 


PHS 



Spectra Plus 

FFT Spectral Analysis System 


Sales: (360) 697-3472 


Fax: (360) 697-7717 


e-mail: pioneer@telebyte.com 


JTVrinftan5 v ZJ^^ 


■H*M— + 


PC-Controlled Battery Analyzer 

Cycle, Charge & Test with your PC $ QQO 
Print reports, plot graphs, expandable ^UwO 



Tel: 800-673-3585 
519-472-5566 -=4ssLr 

Fax:519-472-1702 

Download Demo: LaMantla Products Ltd. 

httpy/homej'ogerswaveca/lamantia 

lamantia@compuserve.com 



S O' 4 £R 50 
MODELS 


ADVANTFCH EETOOLS NEEDHAMS DAIA VO C£ TECHNOLOGY HAO 
SYSTEM GENERAL CHROMA MOOULAR CRCUTT TECHNOLOGY XElTEK 



PROMAX EMP-20 MEGAMAX MEGAMAX4 SIMMS? TESTER EMUPA 


CALI ADVANTECH LABTOOl 
629 ICE TECH MICROLV 
650 EETOOLS ALLMAX + 
409 EETOOLS MEGAMAX 
509 EETOOLS MEGAMAX4 
369 XELTEK SUPERPROII 
409 XELTEK SUPERPROnP 
249XELTEX SUPERPRO L 
165 XELTEK ROMMASTER II 
479 MOD-MCT-EMUPA 
739 STAG ORBfT-32 


599 EETOOLS SIMMAX 
795 CHROMA SIMM/SIP 
359 MOO-MCT-EMUPA/R 
279 MOO-MCT-EMUP/R 
49 EPROM 1GT0 512K 
69 EPROM 1GT01MEG 
99 EPROM 4G TO 1 MEG 
199 EPROM 16GT01 MEG 
89 EPROM 1GT0 8MEG 
129 EPROM 4GT0 8MEG 
250 EPROM 8G TO 8MEG 


■NVBMi 

LABKXX48 MC3QMASTSP SUPERPRO AILMAX PIUS ROMMASTER2 


General Device Instruments 


Sale! 916-393-1655 Fix 916-393-4949 BBS 983-1234 
Web ivww.gsnerildevice.com E-Mail iedevice@beit.com 









































































2539 W. 237th Stmt, Bldg. F, Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 
LA 4 Technical Wo: (310) 784-5488 Fare (310) 784-7590 
OEM INQUIRIES WIICOME 


TIMELINE INC. 

Over !3 yetis tad 31,000 »iteaen tad still growing 


Jiiers checks, MC or 


welcome. Foreign orders require V- 
change wrtiouf notice. 20% restocking 


is odd 8.25% sales lax. We ore not. 
i. All merchandise subject to prior sale. 


and handling charge 
No personal cheejks or 


_ r Prices subject to 

lor returned orders 


c 


Liquid Crystal Displays 


2 


240x64 dot LCD with built-in controller. 

AND 4021ST-EO. Unit is EL back-lit. $59." or 2 for $109“ or 
OPTREX. DMF5005 (non back-lit) >49." or 2 for $89." 

20 character x 8 line 7XL x 2'AH The built-in controller allows you to do text and graphics. 


Alphanumeric—parallel interface 

16x1.$7.00 20x2...410.00 32x2.$8.00 

16x1 (Ig. ch«r.) .$10.00 20x4.$15.00 40x1.$8.00 

16x2.$7.00 20x4 (Ig. char.) .$10.00 40x2. 2 for $20.00 

16x2 (Ig. char.) .$10.00 24x2.$10.00 40x4.$20.00 

16x4.$15.00 32x4.$10.00 4x2.$5.00 

5V power required • Butt-in C-MOS ICO driver & controller • Easy ’microprocessor' interface • 98 ASCII 
character generator . Certain models an backlit call for mon info. 


Graphics and alphanumeric—serial interface 


size 

MIL 

price 

size 

Mfr. 

price 

640x480 (backlit) 

Epson 

$25.00 

480x128 

Hitachi 

$10.00 

640x400 (backlit) 

Panasonic 

$20.00 

256x128 

Epson 

$20.00 

640x200 

Toshiba 

$15.00 

240x128 (backlit) 

Optrex 

$20.00 

480x120 (backlit) 

ALPS 

$10.00 

240x64 

Epson 

$15.00 




160x128 

Optrex 

$15.00 


C 


VGA LCD 640X480, Sonyo LMDK55-22 

Monitors 


$ 25 “ 


Non-Enclosod TTL 

Comes witfi pinouf. 12V of 1.4 Amp input • Horizontal frequency 15Khz. • Ability to do 40 and 80 column. 
5 inch Amber $25.00 • 7 inch Amber $25.00 
9 inch Amber or Green $25.00 


2 for $69“ 


5" COLOR MONITOR $39.°° 

• Flof Foceplcte • 320 x 200 Dot Resolution • CGA & Hercules Compatible 

• 12 VDC Operation • 15.75 KHz Horiz. Frcq. • 60 Hz Vert. Sync Freq. __ 

• Open Frame Construction • Standard Interlace Connector • Degaussing Coil included • Mh. Somtron 


9” COLOR SVGA MONITOR $179“ Fully Enclosed - Tilt and swivel type. 

I Pos S Bar Code I 


MAGNETIC CARD READER 

Indudes: • 20 character dot matrix driplcnr with ful olpha-numeric capability 
alpha-numeric entry • separate 7.5 VuC/0.5 Amp power supply • standard tel 
extension cord • tmium battery and flat-cone speaker. 

_ HP bar code wand (HBCS 2300) $19.00 


m aa. 

wilh full 


c 


Hacker Corner 


Complete eahaiced laid 4WSX-33 based computer ia ultra small (9-7/VL i 6-SAW x MAH) case. Ideal for embedded 
operatioas or as a secoad amputee Features include: • Oac 16 bit BA slot • 3 send ports pta dedicated printer port • 
ParaDd optical coupled adapter port • Built ia IBM PC/AT keyboard port • Oa board VGA tideo aad port • Uses 
standard SIMM up to 32 MB • BIOS b PC/AT compatible 

Unit has a backup Ni-Cd battery system in case of power failure (5 min. backup time) and 
lockable front cover to prevent floppy drive access. Mounting / interface provisions for standard 
3-5" laptop floppy and 2.5 inch hard drives. Comes with very comprehensive manual. 


>U (H) x 222 dots (V)* Compatible with NTSC 4 PAL Format and Sync Inpuu* 12 VDC Operation 
Signal and Driver Input Volute • Excellent Display for Virtual Reality Projects. Viewfinders, and 
:nl Displays • Pin Outs and Specification Included • Unit Requires Clock, Synchronization and Video 


SONY Miniature Color LCD Display (LCX005BKB) $29** 

• 1.4 CM (035 inch) Diagonal Full Color Display • Built In Horizontal andvertical Drivers ’ Delta Dot Pattern for High 
Picture Quality - 537 dots (H) 
with-1 to+17 V RGB Signal 

Miniature Test Equipment Displays • Pin Outs and Specification 


CKLL SITK TRANSIT:IVKR 


These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) cell site. The 20 MHz 
bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit channels are 870.030* 
889.980 MHz with the receive channels 45 HMz below those frequencies. A digital synthesizer Is utilized to generate 
the selected frequency. Each unit contains two independent receivers to demodulate voice and data with a Receive 
Signal Strength Indicator (RSSI) circuit to select the one with the best signal strength. The transmitter provides a 
1.5 watt modulated signal to drive an external power amplifier, channel selection is accomplished with a 10 bit 
binary input via a connector on the back panel. Other interface requirements for operation are 26 VDC (unregulated) 
and an 18.990 MHz reference frequency for the digital synthesizer. The units contain independent boards for 
receivers, exciter, synthesizer, tunable front end, and interface assembly (which Includes power supplies and 
voltage-controlled oscillator). Service manual, schematics and circuit descriptions Included. 


Encased Spread Spectrum RF Modem $99° 


The ProxLink Radio Module is a small communication device which replaces cables between RS- 
232 devices with wireless RF (Radio Frequency) technology. Attaching a pair of ProxLinks to any 
two devices with three wire asynchronous RS-232 ports allows wireless data transmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of 500 - 800 feet. Modules use 900 MZ spread spectrum 
radio for communication which docs not require an FCC site license. A variety of configuration 
information (radio channel, baud rate, serial port configuration, etc.) can be programmed into 
module’s non-volatile memory by host PC to provide compatibility and avoid overlapping systems. 
Configuration changes arc supported by menu driven, on-board software. Commonly used Terminal 
Emulation software and transfer protocols can be used for configuring modules and transferring data 
between computers. ProxLinks require only 6-9 VDC (350 mA), RS-232 (9 pin sub - D) interface, 
and small (- 4”) whip antenna for operation. Unit size is 4.0” x 6.5” x 0.75". installation schematics 
and application details available. These arc 100 Mw power. 


COLOR CCD CAMERA $89^ 

Small fully enclosed color CCD camera ideally suited for video conference and mobile operations. No separate 
power supply or batteries needed • single 5 VDC power requirement can be obtained from PC keyboard 
interface or directly from tbe computer using the included adapter plugs. Standard NTSC composite output 
from 1/4" color CCD sensor with 250,000 pixels and automatic white balance. 
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Mlb 

TEST CHIPS 
FROM $9.95 

WE STOCK A COMPLETE LINE OF CHIP C 
WE ALSO HAVE CRYSTAL 119.MHZ117.MHZ 

ANYoNf Implying Ill^sAl use WILL BE 
DENIED SALE. WE SELL PRODUCTS ONLY 
TO TECHNICIAN OR REPAIR FACILITIES 
ALL ORDERS SHIP VIA UPS/ECT 
THE BEST PRICE IN THE MARKET 
WE INCLUDE SWICH & RESISTER 
MON-SAT 8 AM-7 PM EST .TECH SUPPORT 
E-MAIL WWW .MICRO-TEST@AOL.COM 


Quality Microwave TV Systems 


I WIRELESS CABLE - IFTS - MMDS 
lATV - INTERNATIONAL - DIGITAL 

I Amplifier* • Antenna* • Book* • Component* 

• RF Frequency 2100-2700 MHz 

• SASE For "FRXr* Catalog or Send $1 

PHILLIPS-TECH ELECTRONICS 

I P.O. Box 13074 . Scottsdale. A Z 85267-3074 

CATALOG/INFO: 602-947-7700 
J ORDER LINE: 80O-88O-MMDS 

CHALLENGER SYSTEM FAX LINE: 602-947-7799 

WEBSITE: www.phllllps-tech.com 

‘ s Yi»rWimsti E-MAIL: productephilllps-tech.com 

FREE SHIPPING V,m - UC Amt i « Ducovfy « COO» »Quantity Pnong 



EZ-EP DEVICE PROGRAMMER - $169.95 


Check Web!!- www.m2l.com 
Fast - Programs 27C010 in 23 seconds 
Portable - Connects to PC Parallel Port 
Versatile - Programs 2716-080 plus EE 

and Flash (28F.29C) to 32 pins 
Inexpensive - Best for less than $200 

» Correct implementation of manufacturer 
algorithms for fast, reliable programming. 

► Easy to use menu based software has binary 
editor, read, verify, copy, etc. Free updates via 
bbs or web page. 

» Full over current detection on all device power 
supplies protects against bad chips and 
reverse insertion. 

• Broad support for additional devices using 
adapters listed below. 


Available Adapters 


EP-PIC (16C5x,61,62x,71,84) $49.95 
EP-PIC64 (62-5,72-4) 539 95 

EP-PIC12(12C50x) $3995 

EP-PIC17 (17C4x) $49.95 

EP-5T(8?5iX5l) $3535 

EP-11E(68HC11 E/A) $59 95 

EP-11D (68HC711D3) $39.95 

EP-16(16bit40pin EPROMS) $49.95 

EP-28(Zfili5j3A6:r^) "$39795 

EP-SEE2 (93x.24x.25x.85x) $39.95 

EP-750(87C750,1,2) $59.95 

EP-PEEL(ICT22v10,18v8) $59.95 

k-1051(65C1W 


EP-1051(8901051,2051) $39.95 

EP-PLCC (PLCC EPROMs) $49.95 
EP-SOIC (SOIC EPROMs) $49.95 
Many Other Adapters Available 


M 2 L Electronics 

970/269-0555 Fax: 970/259-0777 
361 S Camino Del Rio Suite #119; Durango. 
CO 81301; CO orders add 7% tales tax. 
httpJfwww.m2l.com 


SINGERS! vocals 

Unlimited, Low Cost Instantly Available 
Background Music from Original Standard 
Recordings! Does Everything Karaoke 



EZ-EP 

Ml ELECTRONICS 



POPTRom 

http://www.poptronix.com 


M 


To learn more about life-saving techniques, 
call your Red Cross. 


+ 


American 

RedCroes 
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B/W Board Camera 
with Infra-Red 

ONLY $ 59 

Part #VMCB-21 
And that's not alll 

Full-Sized, Full Featured, 
DMM _ _ 

only $ 19 

Part #9300G 
Even includes the 
rubber boot 



You’ll 

“Bookmark" 
- This Site! 

\ 


Color Board Cameras .. 
with Audio Function 

only $ 139 

Part #VM3010-A 
We also have great 
deals on bullet (B/W & \ 
color) cameras, 
pinhole cameras (B/W & color), some 
with audio. Get specs, details & 
prices from our web site. 



ONLY $ 14.95| 



Electronic Soldering Station 
with Ceramic Heating Element, 
3-Conductor Grounded Power 
Cord, 250- 
480°C (470- 
900°F) Fast 
Heating 

ONLY $ 3 

Part #SR-976 
Extra tip selection on our web site. 



Hard Drive 
Slide Rack 
for 3.5” IDE 
Drives 

Part #RH-10C-IDE 
Allows for easy 
removal of hard 
^drives. Includes key-lock! 

Get all of the specifications and details on these items 
and thousands of other electronic components, test 
equipment, PCB supplies, computer parts, and much 
much more at www.web-tronics.com 
Secure on-line ordering, or by FAX, toll free, or snail mail. 

Circuit Specialists, Inc. 
800-528-1417/(602)464-2485 
_ FAX (602)464-5824 


!!!BROADCAST EQUIPMENT!!! 


W« manufacture A carry Stereo FM Transmitters, 
RF Amplifiers, Low Pass Filters, Antennas, OJ Mixing 
Boards 6 Consoles, Mies, Compressor/Limiters. Digital 
Reverbs, Automation Software, RF Test Equipment. RF Parts 
including BGY133 a s, and much more! Call For Free Catalog. 


P Progressive Concepts p-■■■-« 

BOX 586 STREAMWOOD. IL 60107 • 


tbJO>736-9822 FAX (630)736-0353 I 


CABLE TV CONVERTERS 


Equipment & Accessories 
Wholesalers Welcome 

Call C&D ELECTRONICS 

1-888-615-5757 M-F10a-6p 


FCC License Preparation 


Electronics Tech., Avionics, Marine & Radar 
HOMESTUDY—Fast, Easy & Inexpensive 
Manuals, Audio, Video, PC disks, latest Q&As 
Free 1-800-800-7555 “Guaranteed Pass” 
See at http://www . worldaccessnet.com 
BusinessShowcase/wpt. 4701 NE 47th St. 
Vancouver, WA 98661 - WPT Publications 



BREAST CANCER BEGINS 

ifttnw 

NEED A YEARLY 

MAMMOGRAM. 

ESPECIALLY AS 
YOU GET OLDER. 
MAMMOGRAMS 
CAN DETECT 
LUMPS TOO 
SMALL FOR 
YOU TO FEEL 
AND EARLY 
DETECTION 
MAY SAVE 
YOUR LIFE, 

SO CALL 

1 - 800 - 

ACS 

2345 . 

GZTAUUUKUM. 

CAtur rimmofi ts m best rtoitrow. 


Zagros Robotics 


X^a.ii Er«r»<r*« h>0m, 



PO Box 460342 
St. Louis. MO 63146-7342 

(314)768-1328 

info@zagrosrobotics.com 

www.zagrosrobotics.com 


PicC C Compiler $59 

for licrochip’f PIC microcontroUer* 

Supports PIC16C55*. 16C6x. 16C62X 16C8x, 16C92x PIC fanifes 

SnXC C Compiler $59 

Supports ScanIX «x18ac and »x28ac mkyocontrotters 
Both compilers based on ANSI C standard. Arrays, unions, 
structures, pointers, strings, function calls, if, far, switch, while, 
interrupt vectors, in-line assembler code, 8 & 16 bit variables, etc. 
Outputs Intel Hex format and assembly code. Code optimizer 
included. Excellent development toots! 

OebugIDE Debugger $79 

C tource level debugger for PicC and SnXC compilers. Integrated 
Development Environment. Step, Run, Stop, Reset. Variable 
monitoring and modification. Oscillator/cable kit ($39) 

732-873-1519 fax: 732-873-1582 e gnchrc@aol.com 
Grich RC lnc.120 Cedar Grove Ln, Ste340, Somerset til USA 06873 
URL: http://member8.aol.com/piccompile _ 


THE TRANSDUCER 
PROJECT BOOK 


TRANSDUCER 

PROJECT 

BOOK 


1992T—From TAB Books. A 
unique collection of practical 
transducer devices that you 
can put together simply and 
inexpensively. You can build 
a seismic sensor, a tempera¬ 
ture survey meter, an open- 
door annunciator, a moisture 

_ detector, an automatic night 

light, and more. To order—ask for book 1992T, 
and include your check for $6.99 - clearance 
(Includes s&h) in the US and Canada, and 
order from —Electronic Technology Today 
Inc., P.O. Box 240, Massapequa Park, NY 
11762-0240. US funds only; use US bank check 
or International money order. Allow 6-8 weeks 
for delivery. MA06 




ELECTRONIC GAMES 

BP69—A number of interest- 
ing electronic game projects |3fi 
using IC's are presented. In- I 

eludes 19 different projects I 

ranging from a simple coin flip- I 
per, to a competitive reaction I 
game, to electronic roulette, a 
combination lock game, a 
game timer and more. To I 
order BP69 send $4.99 clear- 1 
ance (includes s&h) in the I 
US and Canada to Electronic 
Technology Today Inc., P.O. Box 240, Mass¬ 
apequa Park, NY 11762-0240. US funds only. 
Use US bank check or International Money 
Order. Allow 6-8 weeks for delivery. MA07 



















































































PROFESSIONAL DESOLDERING with the World's Best 

Transportable, Totally Self-Contained Desoldering Tool 


More Vacuum 


Now Get 



Mike Murphy - Senice Center -Van Nuys CA 818-785-7805 
The single best investment of repair equipment we’ve made. It 
outperforms all other desoldering tools we’ve used. Easier to use 
ana least expensive. 

Dick Manning - Dicks Electronics - Hartland \VI 414-367-8339 

The ease & speed of component removal greatly increases productive time. 
The SM D kit makes SM D removal a breeze, even for inexperienced Techs. 


Don Scott - 


Quicker Vacuum 

LAV Electronics - Healeah-Miami Lakes FL 

I am a constant user of the SC7000 Desoldering Tool and for quick component 
removal, this unit has no equal. It also comes with excellent company support. 

I am very satisfied and highly recommend it to anyone in the servicing field. 

George Hefner - Hefner Electronics - Coleridge NE 402-2834333 
Being a one-men service center, I hesitated to spend the money on a desoldermg 
tool, however all that changed when I nearly ruined a $400 computer logic 
board. It has cut my desolaering time by 50%. 

Higher Temperature 

Crcssin - Certified Electronics Service - Ellicott CityMD301461-8008 

We have obtained excellent results with the SC7000 including repairing high 

density U/V tuners. It is one of the best purchases we have made. 

Dong Pettit - LuRav Electronics - LuRay VA 703-743-5400 

We found that the SC7000 not only saves money vs. wick, but saves valuable 
time in troubleshooting. It allows you to be more accurate in removing 
SMD’s. 



Don 


[Available on Request| 


/Jrice includes 
stand worth $25.00 
one extra filter, and 
two tip cleaners. 



Timothy Kraft - Monikraft, Inc 
Cherry Hill NJ 609-751-3252 

We replaced all our existing 
desoldermg stations with the SC7000. 
Our technicians are very pleased with 
the improved performance, 
portability, ana reliability over our 
previous higher priced equipment. 

BUI Warren CET/CSM - 
Warrens Audio & Video - 
Knoxville TN - 234-546-1128 

We have been extremely satisfied 
with the quality and durability of 
the DEN-ON SC7000 as well as 
with after the sale support. 

Keith Sahs - J & M Electronics 
Omaha NE 402-291-7100 

It’s a must tool for my bench. I can 
desoldcr multiple pin IC’s quickly 
and clean. It will even take up 
large solder amounts on tuner and 
case grounds. 



New Features 


For More Info 

_ and 5% Savings Go To 

http://www.hemc. com/sc7000zb. html 

New Specifications 


Totally Self Contained diaphragm vacuum pump and AC motor for 
high vacuum suction or reversible hot air blow for SMD removal. 
100 Watt Ceramic heater with zero-crossover switching heater 
control circuit which prevents spikes and leakage currents. 

Unique patented long lasting filter cartridge design. Solder 
builds up on easily cleaned baffle, while air flows around the 
outside of baffle. 

Totally ESD Safe. The housing contains carbon and the tip is at 
ground potential for complete ESD Protection. 

Howard Electronic Instruments, Inc. 

6222 N. Oliver Kechi, KS 67067 


♦ Voltage- 

♦ Power Consumption- 

♦ Pump- 


♦ Motor Output- 

♦ Vacuum Attained- 


♦ Temperature Range- 

♦ Air Flow Rate- 

♦ Heater- 


♦ Control System- 

♦ Net Weight- 


-AC lOOv, 120V, 230V, 50/60 HZ 
—120W 

—Diaphragm Type 
—12W 
—650mm Hg 

—300° C— 500° C (572° F— 932° F) 
—15 Liter/Minute (Open) 

— 100W (Ceramic) 

—Feed Back Zero Cross-over Type 
—420 Grams 


Visa - M/C - Discover - American Express - Terms to Qualifying Companys 
30 Day Money Back Total Satisfaction Guaran tee - One Year Parts and Labor Warranty 


WebSite www.hemc.com 
E-Mail sales@heinc.com 
lnternational(316) 744-1993 
or Fax (316)744-1994 
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^our ^esoldering Specialists ■ 


Toll Free U.S. and Canada 

1 - 800 - 394 - 19*4 
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Monitor/TV Test Equipment 



There is the Computer monitor tester you 
have been asking for. Sweep rates to 
15-64 kHz, MGA, CGA, VGA, lots of 
MACs, even video (mono), GRAY 
SCALE, quick push button operation, 
“Energy Star" testing, and more. AC or 
Battery. 

PRICE: $499.95 



Now you can repair and test Computer monitors 
with ease. With sweep rates up to 64Khz., eight 
step gray scale, white screen, single color mode. 
Mac II, EGA, CGA support, you can run almost 
ANY PC monitor. And it is EASY to use. Color 
front panel displays show just what you should 
see. Don’t let its' small size fool you. It is 
the most powerful handheld available, and it 
supports ALL basic VGA modes (some don’t). 
It is suitable for bench or field operations. Battery 
or AC operation. p RICE :$295 


j* 


& fV Jr, 



The TV Pro is just the tool for your repair bench 
It provides Video. S-Video, and RF outputs. It also 
has the most important pattern. GRAY SCALE! 
You can't set up a color TV without it All with 
NTSC standards and COMPLEX sync. The RF 
output also includes an audio tone and STEREO 
signaling With colorbars. gray scale, crosshatch 
with dots you can set and test quickly. 


Checker TV Pro. .PRICE: $499.95 


The TV Jr is a small NTSC video generator with 
colorbars crosshatch with dots, white red blue 
green, and black screens Small enough to fit in 
your pocket, powerful enough to drive the largest 
projection TV! 

Checker TV Jr,...PRICE: $129.00 


l 7] Computer & Monitor T 7 .] 
»•--* Maintenance, Inc. B 
1 ■800-466-4411 • 770-662-5633 
http://www.computermonitor.com 


PQPTRONIX 



We’re on the web 

FREE 

We are starting up, 
but you can watch us grow! 

Projects for beginners 
to experts! 

New Product information! 
Bookstore—discover 
what’s new! 

http://www.poptronix.com 


WE’RE WITH YOU EVERYDAY 
24 HOURS A DAY! DROP IN! 
WE’D LOVE TO HAVE YOU VISIT! 


Coil Design and 
Construction 


YOU CAN WIND 
YOUR OWN COILS? 

There's no trick to it except 
knowing what you are do¬ 
ing. In a unique, 106-page 
book you can become ex¬ 
pert in winding RF, IF, 
audio and power coils, chokes and trans¬ 
formers. Practically every type of coil is dis¬ 
cussed and necessary calculations are given 
with the mathematical data simplified for 
use by anyone. Get your copy today! 

r M ail coupon to: 

I Electronics Technology Today, Inc. 

! P.O.Box240 

| Massapequa Park, NY 11762-0240 

Please send me my copy of Coil Design and 
Construction Manual (BP160). I enclose a check or 
money order for $8.99 to cover the book's cost 
and shipping-and-nandlmg expenses. NY state 
residents must add local sales tax. 

Name_ 

I Address_ 

| City_State_ZIP_ 

I All orders must be paid in U.S. funds only. Sorry, 
no orders accepted outside of USA and Canada. 

I Please allow 6-8 weeks for delivery. 


Locate Bad Caps Fast 


Lower Costly Service Time 
Reduce Costly Callbacks 
Tame “TOUGH DOGS” in Minutes 

INSIST on the ORIGINAL 

Capacitor ™ 

-\\-W\r-WlZARD 

IN-CIRCUIT ESR METER 

Large, easy to read analog meter makes for the 


uiuatty INSTANTANEOUS!! Needle sharp 
GOLD PLATED stainless steel probes provide 
FAST and POSITIVE connection to both AXIAL 
and RADIAL caps. 



Technicians say the Capacitor Wizard is * the 
most cost effective instrument on their work¬ 
bench!" 


ONLY $179.95 
800-394-1984 

For More Information goto 

www.heinc.com/ieinc/cwinfo.htm 


30 DAY MONEY BACK GUARANTEE 
Order today! You Can’t Lose!!! 


LISTED 


Made in the USA! 


Howard Electronic Instruments, Inc. 

6222 N. Oliver, Kechi, KS 67067. — 

316-744-1993 International 
316-744-1994 Fax 
Email: sales@heinc.com 





























































KC KC KC KC KC KC KC *C KC mC KC KC KC *C mC 



Send us a (6x9) SASE for 
your FREE catalog. 


j.iLink ™ Infrared Remote Control System 

• 4 Channel IR Keychain Transmitter (peb l.l”x 1.2”) IRTX4-A 

• 4 Channel IR Receiver (peb l.l"x 1.9”) IRRX4-A 

• Each receiver can LEARN up to 4 transmitters. 

• Each transmitter can have a different access level. 

• User selectable receiver output modes. 

• Security, Industrial and Home Control Applications 

• Up to 9m Range. 

• RX and TX IC’s available. Custom design service available. 

Only S39. 95 /pair + S&H, additional IRTX4-A units S19. 95 


SURFA CE MOUNT KITS: 

• Pager Decoder Interface 

• Garage Door Openers 


• PLL XTAL FM MIC 

• LC tuned FM MIC 

• Phone transmitters 


Orders: 1-800-417-6689 Mon-Fri 9AM-6PM et « 
visa/mastercard/money orders " c 

email: iecorp@i-e-c.com 
web: www.irmicroIink.com 
IEC4PO Box 52347♦Knoxville TN 37950 

me 

COPYRIGHT ©1998 International Electronics Corp* * c 

me me me me me me me me me me me me me me me me me me me me me me 




RELAYS • LIGHTS • MOTORS 


TJ 


TEMPERATURE • PRESSURE • LIGHT LEVELS • HUMIDITY 


SWITCH POSITIONS • THERMOSTATS • LIQUID LEVELS 


MODEL 30. 


$79 I MODEL 45.$189 



• PLUGS INTO PC BOS 

• 24 UNES DIGITAL 1/0 

• 8 CHANNEL- 
8 BIT A/D/ IN 

• 12 MIT COUNTER 

• UP TO 1«K 8MP/8EC 


• If-232 IKTWAtt 

• 8 DIGITAL I/O 

• 8 ANALOG inputs 

• 2 AHA106 OUTPUTS 

• 2 COUNTERS-24 BIT 


MODEL 100.$279 I MODEL 150-02 .... $179 



• 12 ACT 100 KHI A/D 

• 4 ANALOG OUTPUTS 



• 3 TIMER COUNTERS 

• 24 DIGITAL I/O 

W * * 9 ’ 

1 




• RS-232 HOWfAtf 

• TIMS, 28 AMPS 

• 12 BIT A/D 

• OPTO-ISOLATED 

• COMPLETE DMM 


MODEL 40. 


$109 I MODEL 70.$239 


• BS-232 INTERFACE 

• 28 UNES DIGITAL I/O 

• 6 ANALOG INPUTS 

• PWM OUTPUT 


• BS-232 INTERFACE 
MI BIT A/O 

• 5.5 DIGIT 

• UP TO 60 SMP/SEC 


Prairie Digital, Inc. 

PHONE 608-643-8599 • FAX 608-643-6754 


920 SEVENTEENTH STREET • PRAIRIE OU SAC, WISCONSIN 53578 


DIGITAL STORAGE 

OSCILLOSCOPES 


WITH 

SPECTRUM 
ANALYZER, 
DVM, FREQ. 
COUNTER, 
AND DATA 
LOGGER. 


from 

$189 


PORTABLE 

MODULES 
CONVERT PC'S 
INTO 

MULTIPURPOSE 
TEST AND 
MEASURING 
INSTRUMENTS. 



Why lug a scope around? Toss one of our modules into 
your laptop case or tool kit. For a multi-purpose test 
device, plug to a PC parallel port and use the PC 
screen. Continuous, delayed, or triggered sweeps can 
be frozen on the screen, printed out, or saved to disk. 
Frequency Spectrums DC to 25 MHz. 

Allison now provides PICO TECHNOLOGY Ltd. 
portable test equipment, including high-speed scopes, 
and multi channel data loggers. Pico and O-Scope 
modules accept standard probes and work with 286 or 
faster PC's. 


FEATURES: 

♦ PORTABLE UNITS TO 25 
MHz 

♦ USES PRINTER PORT 

♦ USES STD. PROBES 


OPTIONS: 

♦ PROBE SETS 

♦ AUTOMOTIVE PROBES 

♦ BATTERY PACKS 

♦ SOFT & HARD CASES 


O-Scopes Made in U.S.A. Picos Made in U.K. 

Same Day Shipping 
includes Cable, Software & Manuals 

O-Scope Ip (DC-50KHZ, single trace).$189. 

O-Scope II (DC-500KHZ, dual trace).$349. 

PICO (ADC 200/20) (DC-IOMHz, dual trace).. CALL 

PICO (ADC 200/50) (DC-25MHZ, dual trace).CALL 

PICO pc based data loggers from $99. 

Shipping within U.S. UPS Ground $7.50(Second day $11.50) 
SEND CREDIT CARD INFO., M.O., or CHECKER CALL 

1 - 800 - 980-9806 

Allison Technology Corporation 

2006 FINNEY-VALLET, ROSENBERG, TX 77471 
PHONE: 281-239-8500 FAX: 281-239-8006 

http://www. ateweb. com 
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I MB cache, AMD 300 


3D Now System featuring: 

Enlight Mini Tower, VIA chipsi?tOfl 
operation, 2 USB ports, 64 M§*PC*.L00« 
.compatible memory, 7.5 GB 7200 r^nTut 
DMA33 hard drive, 32X CD-Rom with aucfl^ 
button, 4 MB AGP video card, S3 Trio 3D, l.4-< 
floppy, V.90/X2 PCI faxmodem, 3D sound cifd 
full-size speaker set, 1 5" digital monitor, ♦ 

Windows 98 on CD. $9971 


tech-specialities, inc. 
(800)864-5391. fax: (713)307-0314 
email: sales@ts.nu, web: www.ts.niu 


Detailed Quote on other configurations (Pll 
300/450, single/dual CPU or low cost, 233. 
MHz, 32 MB - $570 w. monitor) by email, fax o 
phone. Ask for our Free Shipping option! 
Illustrated 32-page Catalog with latest parts, 
many more-system options, benchmark 
comparisons and" technical fine , — ,r "^ 

_ 




Auto Power Control 
Collimated Laser 
Compact Size 
100,000 hr lifetime 
No Electronics Required 

Visible Laser Modules(635-670 nm) 

TTL Modulated Laser Modules 
Line Generator Laser Modules t *29 fUSI 
Infrared Laser Modules{780-830 nmy^ ' * 


LASER POINTER 


Focus Adjustable 
Elegant Design 
Solid Metal Body 



Pen Style Laser Politer (1500 ft vWUlty) f <MQ QC /I JC^ 
Key Chain Laser Pointer (1500 ft visibilty) 

Available in silver and, black finish. 

worw star Tech. Ask for free catalog 

Tel:(416)204 6298 F«x:(416)596 7619 
http^Avww.woddstartechconi e-mail: MbQwortdstarttth.com 


www.jm-micro.com 


PIC In-Circuit Emulator 
for the PIC 16Cxx from $295 
PIC Programmer $ 155 

80CSS2 (8051) Development 
Training System $235 

68HC11 SBC $120 

ROMY-1 6 EPROM Emulator 
from $195 

Universal Microprocessor 
Simulator/Debuggcr (including 
Assembler, and Disassembler) 
$100 each CPU 

J&M Microtek, Inc. 

83 Seaman Rd, W Orange, NJ 07052 
Tel:(973)325-1892 Fax:(973)736-4567 


A D A P T - 1 1 

68HC1 1 Modules for 
Solderless Breadboards 


• minuture 2.0* by 2.8" module 

• plugi vertically into sokJerlesi 
breadboard for easy development 
•BOOT/RUN twitch for easy 
programming via PC serial port 

• *1 I/O Ones on dual row connector 

f Complete modular prototyping system!^ 

Lipamion accessories avaiUble! j 

f f or just C$74.95. our Surtcr Package (ADI ISP) provides every- ' 

thing you need to get going hot! Now you can harness the power 
of the popular WHIG II in your projects! Includes ADAPT-II with 
68HC8IIE2, providing 2K EEPROM (re-programmable). 8 channel 
8-hlt Analog-to-Dlgitul Converter (ADC), hardware timers, count¬ 
ers, interrupts. Serial Peripheral Interface (SPI), Serial Communi¬ 
cations Interface (SCI), k more! On-board RS-232 interface (cable 
included). 5-volt regulator. 8MI!x crystal, reset circuit, and conven¬ 
ient program run switch. Comes with non-commercial versions of 
HCil Awemhler. BASIC. & C. a« well av handy utilities k exam¬ 
ple code. Includes Motorola 68IICII Pocket Programming Refer¬ 
ence Guide and manual with schematic. All you need b a PC to 
write k program your software, a IX' power supply, and a voider- 
less breadboard (or protoboard) n> build your application circuits 
on (or use our modular accessories). 

Visa » MasterCard » AmericanEvpress • Discover _ 


TECHNOLOGICAL ARTS 

300 Aragutu Blwl.. Suite 102. Box 418. Va. Beach. VA 23402 
1044 Dayview Avenue. Box 1704. Toronto, ON ,M4G 3C2 
voicr/fax:|416| 963-8996 www.interlog.conV - tcchart 



. i»1 • • i) i i i 111!:.. it^HK 



Many PIC Projects for Beginners & Experts! 
Includes Software, Documentation, and PCD Layout 

* • XIO — Home Automation 

• Serial I’«»rt Interface 
• On-Screen Displays 


PIC PROJECTS 


Book & CD-ROM 



SCIENCE FAIR ELECTRONICS 

One of the largest electronic kit selection 

Address: 9740 CAMP0 RD. #209 

SPRING VALLEY, CA 91977 

PHONE: (619) 668-0107 
TOLL FREE 1-800-475-0349 
FAX: (619) 461-6961 

We Carry Electronic Kits, Robots, 
Motors, Tools, Test Equipment, 
batteries, etc. 

To receive a FREE CATALOG fax or 
mail your address with phone number 
to the address above and you will 
automatically become a member with 
no extra charge. 
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PIC Microcontroller Programmer Kit 


Super Value! • Program all 8,18, 28 & 
40 pin PICs in the 
. U4. 95 \12C5xx. 14000 

\ jVu S4. 95 *\and 16Cxx 

series (except 
16C54-58). • AJI compo¬ 
nents, PCB and Instructions included. • Parallel port of 
PC is used with straight through (25 pin) cable (not sup¬ 
plied). • This kit uses the P16PRO shareware which is 
downloaded from the web and registered for $25. • Visit 
www.electronlcs123.com for the complete list of PICs 
that can be programmed and for more information. • 
Can program 64 pin PICs with adapter (not supplied). 


Running Lights Kit 


rpa 

discos, shop win- 
iX-nr 



dows and X-mas 
decorations. 8 LEDs ' 
switch on and off in 10 push but¬ 
ton selectable patterns. 8 different speed levels 
for a total of 80 combinations! Includes PCB, 
components & instructions. Uses a 51 microcon¬ 
troller. Can operate light bulbs by using TRIACs. 
(8xTRIACs is $6 extra) *S&H to Canada is S7.95 


Orders only: 1-888-549-3749 (USA&Onada) 
Info: (330) 549-3726 Request a FREE catalog or visit us 
at: www.electronics123.com for more products. 
Amazon Electronics, Box 21 Columbiana OH 44408 


The Hack & Crack Bible 

on CD-ROM 

Includes till Software , Documentation, 
Plans, and PCB 
Unlock the secrets o/ 

• I)SS & Smart Cards 
-Programming & Schemati 

• Cable Test Devices 
•Sony Playstation 

-Mod Chip CD Backups Em 

• Backup Sega & SNES Console Cartridges 

• Sega A SNES Emulation on your PC or Mae 

• Ware/ - where to find them on the Internet 

• Anti Much Mttre! 

PC <V- Mac Compatible CD-ROM 
HV accept VISA • MasterCard * American Express 


To order, call Worfdwyde S 1-800-773-6698 
21365 Randal! Street ' Farmington Hills, Ml 48336 
Visit us on the web at www.worldwyde.com/hack 


Timid about getting on the... 

World Wide Web? 


You’ve heard about the Information 
Superhighway and all the hype that goes 
with it! Sort of makes you feel timid about 
getting on the Web. Put your fears aside! A 
new book, The Internet and World Wide 
Web Explained, eliminates all the mystery 
and presents clear, concise information to 
build your confidence. The jargon used is 
explained in simple English. Once the tech- 
talk is understood, and with an hour or two 
of Web time under your belt, your friends 
will believe you are an Internet guru! 

To order Book #BP403 send $7.99 plus $3.00 
for shipping in the U.S. and Canada only to 
Electronics Technology Today Inc., P.O. Box 240, 
Massapequa Park, NY 11762-0240. Payment in 
U.S. funds by U.S. bank check or International 
Money Order. Please allow 6-8 weeks for delivery. 













































513 271 4436 fax 271 3933 
5725 Dragon Way 
Cincinnati, Ohio 45227 



MSC Electronics 

PO BOX 461 Jessup, MD 2 0794 
(301) 497-1600 ~ 

FAX (301) 497-1925 


Video Media 
P.O. Box 93/6025 
Margate, FI. 33093-6025 
(954)-752-9202 
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eeder 

Technologies 


Visit our 

ON-LINE 

CATALOG 



F?o-Kit 


~\ 


PO Box 2426, Ft. Walton Beach, FL 32549 


Stackable RS-232 Kits 


Digital 1/0*12 I/O pins Individually configurable for Input or output DIP 
switch addressable; stack up to 16 modules on same port for 192 I/O points. 
Turn on/off relays. Sense switch transitions, button presses, 4x4 matrix 
decoding using auto-debounce and repeat. $32 

ADC. Returns 
alarm 


www.weedtech.com 


Analog Input - 8 Input pins. 12-blt plus sign self-calibrating ADC. F 
.teps from 0 to 4095. software programmable 


results in ImV steps - - - - - - - 

trip-points for each Input DIP switch addressable; stack up to 16 modules 
on same port for 128 single-ended or 64 differential inputs. $49 

Home Automation (X-10) - Connects between a TW523 and your serial 
port Receive and transmit all X-10 commands with your home-brewed 
programs. Full collision detection with auto re-transmlssion. $39 

Caller ID - Decodes the caller ID data and sends it to your serial port in a 
pre-formatted ascii character string. Example: "12/31 08:45 850-883-5723 
Weeder, Teny <CR>\ Keep a log of all incoming calls. Block out unwanted 
callers to your BBS or other modem applications. $35 


Caller ID kit for a complete in/out logging system, bena con 
Home Automation or Digital I/O kits using a remote telephone. 


$34 


Voice/Fax 850-863-5723 


v: 


Telephone Call Restrictors | IR Remote Control Receiver 


Two modes of operation; either prevent 
receiving or placing telephone calls (or 
call prefixes) which have been entered into 
memory, or prevent those calls (or call 
prefixes) which have "not" been entered. 

Block out selected outgoing calls. Bypass 
at any time using your password. $35 

Block out selected incoming calls. Calls 
identified using Caller ID data. $46 


Learns and responds to the data patterns 
emitted by standard infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. 7 individual output 
pins can be assigned to any button on your 
remote, and cam be configured for either 
"toggle" or "momentary" action. $32 


Phone Line Transponder 


7 individual output pins are controlled with 
buttons 1-7 on your touch-tone phone. 
Automatically answers telephone and 
waits for commands. Monitor room noises 
with built In mlc. "Dial-Out" pin Instructs 
unit to pick up phone and dial user entered 
number(s). Password protected. $49 


DTMF Decoder/Logger 


Keep track of all numbers dialed or entered 
from any phone on your line. Decodes all 
touch-tones and displays them on a 16 
character LCD. Holds the last 240 digits In a 
non-volatile memory which can be scrolled 
through. Connect directly to radio 
receiver’s speaker terminals for off-air 
decoding of repeater codes, or numbers 
dialed on a radio program. $55 
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ARE YOU BEINC 

"BUGGED?" 


OUR FINEST V ^ 

EVEN AS YOU READ THIS, countless individuals and firms are 
being enormously damaged by having their private conversations 
overheard, monitored, and\or recorded. 

Almost without exception and AFTER the fact, the victims make a 
statement something along the lines of "But, 1 never thought it 
could happen to ME! 




isiwofcE©© EtewCe© 



ULTIMATE IN "BUG" DETECTION EQUIPMENT 
"DEBUGS" ROOMS AND TELEPHONES! 

If you require GUARANTEED PROTECTION against electronic 
telephone monitoring devices and COMPLETE CONFIDENTIAL 
PRIVACY in certain rooms and areas, we highly recommend the 
COUNTER-SURVEILLANCE DETECTOR CSD-18. 


CONDUCT A PROFESSIONAL 
SEARCH...ANYTIME...ANYWHERE! 

Every newspaper and magazine article and every radio and TV 

,_^ -a sto; Y discussing some new episode involving ’Bugging" devices, 

continues to increase the ever growing demand for electronic 
<;■■ ■ y\\ Counter-Surveillance "sweeps" and equipment The very limited 
, supply of competently trained and equipped Counter-Surveillance 

specialists has created a situation where "sweep" rates exceeding $250 per hour 
are now considered reasonable and appropriate. 

This is an exciting, immensely interesting and profitable field that you can enter with 
a minimum investment. Two hours actual practice with the CSD-18 will have you 
"reading" and "clearing" telephones and rooms with professional ease and 
competence. The average fee for Ytebugging" a single telephone is over $200 00 
It requires about 45 minutes to complete the job and once it gets around that YOU 
can provide this service, you'll quickly have more clients than you can handle. 

Even tf you choose to provide "sweeps" for only a small number of friends and 
associates, your Initial investment will quickly be returned many times over 


- |FREE WITH ORDERik 



SUBMINIATURE "BODY WIRE - 
DETECTOR! v\A/ 

If you fear the possibility of ^ x — 

being overheard and/or 
recorded during private 

conversations and require _ 

"silent" notification, we've y 

also Included our SBD-5 (regularly $225) as 
a FREE GIRT Only3‘x2"xr, this exciting 
new development in micro-miniaturization will 
instantly detect hidden body wires at ranges 
up to 10 ft and alert you via a silent vibration. 

BIG MONEY OPPORTUNITIES! 

Also, complete information describing the 
fantastic opportunities now open to trained 
Counter-Surveillance technicians and how a 
number of individuals are reaping a Bonanza 
in this booming business I You'll team exactly 
how the ever increasing use of Electronic 
Listening Devices by investigative agencies, 
government agencies, jealous suitors and 
unscrupulous business competitors, etc. has 
created huge demand for this service. 

FASCINATING HI-TECH 
INFORMATION PACKAGE! 

A detailed analysis of a variety of extremely 
fascinating hi-tech devices and procedures 
used for ultra-sophisticated audio and video 
eavesdropping including micro-wave and 
laser device monitoring; new methods for 
listening thru walls; all about scramblers, 
voice changers and exactly how neighbors 
eavesdrop. How missing persons are found, 
confid ential data banks are broken into, lie 
detectors deceived and much morel 

A comprehensive information package 
JAM-PACKED FULL of some of the most 
/exciting and fascinating reading imaginable. 
Reads kke a James Bond novel, with one 
important exception...IT'S NOT F1CT10NI 
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EXTREME SENSITIVITY! 

This is our finest piece of detection equipmentl The CSD-18 
quickly locates electronic eavesdropping devices in telephones, 
homes, offices, vehicles, boats, or concealed on the body. It will 
actually pick up many eavesdropping transmitters at ranges up 
to 25 ftl Extreme sensitivity is obtained via ultra-efficient 
amplification circuitry directly following the RF detection stages. 
Excellent quality dynamic headphones exclude all external 
sounds to further enhance detector output 
Encompassing an extremely wide-band frequency coverage of 
under 1 Mhz to over 3 Ghz, the CSD-18 quickly "homes-in" on any 
eavesdropping transmitter and immediately pinpoints its location. 
The closer you get to the "bug", the further the needle moves to 
the right It’s as simple as that 


n 


FULL RANGE 
DYNAMIC 
HEADPHONES 




FLASHING" LED WARNS YOU INSTANTLY! 

And, for maximum telephone security, the CSD-18 automatically 
analyzes a pre-programmed series of electronic measurements 
' along the telephone line and converts the analysis into an easy to 
follow, step by step, test procedure. No technical knowledge is 
— required or necessary. A visual indication (via a flashing LED) 
immediately reveals the presence of the various types of telephone 
* Taps" and the flashing sequence identifies the actual type of 
eavesdropping device. 

DETECTS THE LATEST "SUPER-BUGS" 

Exclusive GSS proprietary circuitry assures the utmost privacy protection possible 
today. The CSD-18 detects even the very latest ultra-sophisticated eavesdropping 
devices specifically designed to defeat detection, including sophisticated "Frequency 
Hoppers* and "Burst Bugs’. Also includes multi-line option for testing business phones. 


THE ONE "BUG" TO FEAR MOST! 


While most individuals are now somewhat guarded in their 
telephone conversations, they still rather naively feel secure in 
the "privacy" of their own home or office. However, the most 
common type of Tap" presently used by eavesdroppers now 
picks up ALL SOUNDS AND CONVERSATION WITHIN A 
ROOM ... WITH THE TELEPHONE STILL ON THE HOOK! 

Due to this devastating capability, this Infinity" tap (variously 
referred to as Infinity Transmitter, Hookswltch Bypass, 3rd 
Wire, Harmonica Bug, etc.) has become the "bug of choice". 

In flagrant violation of federal law prohibiting their use and 
sate, these devices In various forms are openly advertised in 
many technical publications for as little as $30. Literally 
thousands of these devices are now in the hands of 
unscrupulous individuals all over the countryl 

In response to this ever-growing threat, a uniquely engineered 
feature of the CSD-18 now also detects Infinity type devices 
anywhere Ttown the line". 

In other words, if ANYONE ... ANYWHERE ... Is utilizing the 
telephone tip and/or ring wires to monitor your private room 
conversations white your telephone is on the hook. you’B 
immediately be made aware of It via a flashing LED I 

100% POSITIVE INDICATION 

The CSD-18 also flawlessly detects "Series" and "ParalleP 
telephone transmitters and Telephone Recording Devices*. 
And, a separate feature silently indicates when extension 
phones are picked up or being used. The CSD-18 completely 
eliminates ail doubt and guesswork. 

EXCLUSIVE "USTEN-IN" FEATURE! 

The CSD-18 will even allow you to listen-in" to exactly what 
the eavesdropper is surreptitiously monitoring. And, without 
the eavesdropper ever becoming aware that he has been 
detected I We are unaware of ANY other detection equipment 
having this combined capability AT ANY PRICEI 


MAXIMUM PROTECTION 

The CSD-18 detects and locates ALL major 
categories of surveillance equipment including: 
BUMPER BEEPERS, 

"BODY" TRANSMITTERS 
TELEPHONE RECORDING DEVICES 
SERIES & PARALLEL PHONE TRANSMITTERS 
-INFINITY", MICRO-WAVE AND "LASER" BUGS 
& ALL TYPES OF CONCEALED TRANSMITTERS 
Includin g Video, Computer and Fax Transmitters 


CSD-18 


495 


Complete 


Includes headphones, antenna/probe, all plugs and 
adapters, batteries, the Free SBD-5 & Info Packages. 


HOW TO ORDER 


Order NOW by Mail or Telephone. 10 DAY MONEY 
BACK GUARANTEE if you’re not 100% pleased and 
completety satisfied. We pay shipping charges on 
all prepaid & credit card orders. Add $15 for CODs. 

(C)iw5 Great Southern Security 

- 513 Bankhead Highway 

Carrollton, GA 30117 

CALL TOLL FREE 



ORDER 

BY 

PHONE 



1 800 732-5000 

iterCard 


























































ASTRO-CAM, TE COOLED CCD CAMERA HEAD! 


WORLDS SMALLEST, lOOmW, VIDEO TRANSMITTER, 

Only 0.98’ x 0.8’ x 0.037’ In size. Transmits crystal controlled, hi-res., color or 
B&W images with lOOmW output! The transmitter you’ve 
been waiting for. Shown actual size. Much smaller than 
the 9V battery which powers it. Draws only 35mA! 

Factory tuned. Receive on cable channel 59. UHF Bow tie 
antenna with balun and 3' F cable for TV supplied. 

Perfect with GM1000A camera. Both will fit in a cigarette 
pack....with the battery! The best anywhere. 

TVX-100.$189 with GM1Q00A-PH CAM.$268 


TEK 2465A/DM, 350 MHz, 4Chan. O'scope with DMM 

Super 350 MHz four-channel scope. Sens: 2 mV at 350MHz. Risetime Ins. 
Sweep: 500ps/Div. Voltage & Time cursors, 
screen readout. 1 Mohm /50-ohm input. Digitize, 
store and recall waveforms. Auto Setup, 

Sequencing & more. Accessories: 10X Probes (2), 

Pouch, Ops Manual, Cover. Opt.01 = Digital 
Multimeter. Option 09 = Counter/Timer/Trigger 
and Word Recognizer. Mint. TEKTRONIX 2465A/DM . $2695 


SUPER! UNDERWATER (to 60 ft.) " INSPECTION" CAMERA 

with INTERNALJNFRA-RED ILLUMINATOR! Sleek black anodized. 

BRASS, housing is O-Ring sealed & WATERPROOF. 
Adjustabe mount included. Specs: 1/3’ CCD, 400 
Lines resolution. 0.05 Lux sensitivity, AGC. Auto 
Shutter. Operates on 12VDC ©225mA, 3.6mm, 92° 
FOV glass lens. NTSC video out. Superior construc¬ 
tion. SENSITIVE to IR. Ultra small Size only: 1.25’d. X 
2' long. With 60 ft. cable. Great for gen’l outdoor use also. GM-300K...$199 


TWO MINI C-MOUNT CAMERAS, Super sensitive, CM410 or 

the general purpose CM412, The GM-412 specs: B&W, size 1.5’sq. X 
2 4’L 250,000 Pixels. 380 Lines Resolution. Sensitivity 0.3 Lux. The GM410 specs: 

size only 1.5" SO. x 1.6’L. >270,000 Pixels. 410 
Lines Res., Sens. 0.05 LUX, Both cameras are 1/3" 
CCD with AGC & Electronic shutter. 12V ©110mA 
power. NTSC out. IR SENSITIVE. BNC video out. 

Both use std. DC pwr. jack. Aluminum housings 
with dual threaded top and bottom mounting. True 
performance not hype! These cameras will 
outperform ANY camera in this magazine. Multi- lens options are available. 
GM412, less lens..$119 f GM410, less lens..$l 69 


C-MOUNT LENS OPTIONS to ENHANCE YOUR IMAGE: 
Fast Lenses for Low Light or General Purpose Normal Light 


16mm, fl.6,15° FOV...- 

...$39 

4mm, 80° FOV .... 

.$24 

8mm, fl .3,40° FOV- 

...$49 

8mm, 40° FOV ... 

.$24 

4mm, H.4,78°FOV- 

...$49 

12mm,28° FOV... 

—.$24 


6V @ 12 AH SEALED, RECHARGEABLE, LEAD ACID BATTERY 

Brand new Panasonic type LCR6V12PI, tough to get at a discount. Very compact. 

Use two for a 12V© 12AH pack. Two top mounted 1/4’ faston 
connectors. Perfect for robotics and other high drain 
applications. Size: 5.9‘L x 3.7’H x 1.97’D 

REG. $18ea. NOW 2 for $20, or 10/$89 


10V @ 2.5 AH SEALED, LEAD ACID, PACK Each pack consists of 
five, 2 Volt cells. Each cell the size of a std. ’D* battery. 

Arrainged as 1X5 cells. Enclosed in an ABS outer shell 3.^ 

(removed for photo) Mint condition. Perfect for high 
drain and robotics applications. Make custom packs 
of any rating. Size: 7.5’L x 2.8’H x 1.5‘D 5-five packs ....$20 f 30 for $99 


YOU CAN NEVER BE TOO THIN or TOO POWERFUL. 
Unique, 0.3’ thick. Thinline Energy Cell, Portable Energy Products model 
PLA02V50. Super thin, high performance, patented technology. 
RECHARGEABLE sealed lead acid battery. Each cell is 2V@5AH. Size: 
3.1* x 5.3’ x 0.3’! Mount in any orientation. Line the bottom of a 
briefcase or covertly wear on the body. 30% higher density than std. 
lonri nriri hntfprip<; SPECIAL 6 cells SI 5 or 24 for S49 


Used, refurbished, late model 
VICON model 424’s at only 2/3 off i 
regular price. On screen 
programming, time/date stamp, audio, inaex searcn. power loss recovery an a 
alarm inputs. Excellent, with manual. VICON 424.$489ea. 


MOTORIZED LINEAR SLIDE, with Z AXIS DRIVE 

Heavy duty 3/8’ diameter chromed steel rods 
provide up to 9 inches of linear travel. X drive Is 
via a toothed belt powered by a SLO-5YN 
M061-LF-409,1.25V@3.8A stepper motor with 
200 steps per rev and 75 oz. in. hold. The Z 
axis is attached directly to the slide, provides 2 
inches of travel and is powered by its own Rapidsyn 
23E-6108BH 1.25V@3.8A stepper. 200 steps per rev and 60 oz. in. 
of hold. Very precise motion is possible due to the approx. 4:1 ratio toothed 
belt drive. Nice quality, suitable for gen’l use. Not recommended for ultra precise 
or high load applications. Removed from precision optical equipment. Overall 
size: 17’Lx 6’H x 5.5’D Complete assembly mounted on a rigid 1/4’ thick base. 


Model TE3N/A with KODAK KAF 0400-C1 CCD. These cameras 
were over bought by a large analytical instrument company. 

They are in like new condition. We have no data except for the 
KODAK 768 x 512 CCD specs. Wavelength sensitivity is from 
400 to 1080nm. Less than 1.5% non linearity. Fan cooled Peltier 
device. Bayonet lens mount for 35mm objective, (lens not 
included! These heads are used in the Capella and Antares 
systems. With readout rates of 500kHz to 8 MHz, 12-14bit 
dynamic range. No image retention lag or distortion, high 
tolerance to over exposure. Size: 4’ sq. x 6’ Long. Ltd Qty. Special...$349ea. 


Please fax us your list of 
unique surplus material. 


CLOCK RADIO COVERT CAMERA, New, Magna vox clock radio with 
covert low light video camera. Specs, per GM1000A 
shown below. Connect to anythig with a ’video In’ jack, 
via RCA style ouput. Also available wireless model, CRC- 
2W transmits to cable ready TV or VCR on cable channel 

-59. up to 500ft. No separate receiver req’d. 

CRC-1 std...$129.ea or CRC-2W, Wireless...$279ea. 


SEE in TOTAL DARKNESS! 

WEATHERPROOF IR FLOOD, 48 powerful LED’s 
project a 40 deg. FOV beam up to 45 feet. Automatic on at 
dusk off at dawn! 110VAC power. Rugged anodized 
aluminum, housing with adjustable mtg. bracket Size: 

4’x5’x6.3’L Commercially made. Brand New! WPIR..$179ea. 

SPECIAL! ULTRA MnI and WEATHERPROOF 

Our "LIPSTICK" camera sets new standards. 

Sleek black anodized, aluminum, housing is O-Ring 
sealed & RAINPROOF. Adjustable tilting mount 
included. Specs: 1/3’ CCD. 380 Lines resolution. 0.3 
Lux sensitivity, AGC, Auto Shutter. Operates on 9 to 
12VDC @100mA, 3.7mm, 90° FOV lens, A real glass 
lens. NTSC video out. 1/2 once! SENSITIVE to IR. Ultra 
small Size only: 23mm diam. X 50mm long. With 36' 
leads GM-200KSTD..S99, AC pwr...$4.95 


PINHOLE LENS, "BULLET CAM" 

So tiny you can install it right into a door with merely 
an 0.9’diameter hole. Sleek black anodized, 
extruded aluminum housing. Similar construction as 
the lipstick camera above only smaller! 1/3’ CCD, 410 Lin^s Res., 0.3 Lux sens., 
AGC, Auto Shutter. Power from 9 to 16VDC ©100mA, 250k PIXELS, 90° FOV 
Pinhole lens. Std. NTSC video out. 1/2 once! SENSITIVE to IR. Size only 23mm 
Diam. x 35mm long. With 36" leads. GM-200KPH...$99 


300 BEDFORD STREET, MANCHESTER, NH 03101 

VISA, MC, AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unHdttMtocj 
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Exploring the New World of Science Kits, 


w Wl's "Next Generation" of 
affordable, rugged Robot Kits for the next 
millennium challenges the enthusiast to solder 
circuit boards and/or mechanically assemble. 

Each OWIKIT also incorporates the basic 
principles of robotic experiments, sensing and 
locomotion, guaranteeing an exciting, hands-on 
adventure of knowledge and fun! 

But remember! OWI is the recognized 
founder and leader in Educational Robot Kits. 
ACCEPT NO IMITATIONS. 


WAO-G OWI-968K 

ROBOTIC ARM TRAINER OWI-007 
TRIPLE ACTION SOLAR CAR OWI-685 
S-CARGO OWI-936K 


89.95 

69.95 

39.95 
_ 36.95 

OWI-961K Programmable - Graphic 59 Pg. Book 69.95 

49.95 

49.95 

24.95 

34.95 


SPIDER 


LINE TRACKER 


OWI-963K Infrared Sensor 


_ 48 Pg. Book 

OWI-969K Sound / Touch Sensor 46 Pg . Book 

OWI-989K Solar Sensor 10 Pa. Book 


HYPER PEPPY 
MOON WALKER 


r TRIPLE 
ACTION 
SOLAR CAR 


Visit our homepage at 
www.owirobot.com 


SPIDER 


S-CARGO 


Be on the lookout for the new exciting 

• Amphibious Solar Vehicle 

• Remote Controlled Cyclone 

• Infrared Sumo Robot 

h 17141 Klngsview Ave., Carson, CA 90749 
l Phone: (310)515-6800 

k Fax: (310) 515-1606 

Toll Free: (877) 4-ELEKIT 

t (353548) 

E-mail: owi@ix.netcom.com 

- Web Page: www.owirobot.com 


WAO-G 

Fuzzy Logic Robot - Draw straight lines, circles 
and words; learn fuzzy control principles. 



V 

4 


ELEKIT 
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3 Axis Motion Control System 
Complete, ready to run 
$ 255.50 +12.00 s/h 

Build or adapt CNC mills, CNC routers. Robots. Etc. 
Includes: 3 Stepping motors (70 oz/in 200 steps/rev). 
External board (connects to parallel port of a PC). Power 
supply. Cables. Manual and the MAXNC drive software, 
with linear, circular and helical interpolation, acceleration 
deceleration, full contouring. 'G* code programming, 
screen plot, code generation from CAD (CAM), and more. 
For more information, 
phone or write to: 

MAXNC 

6730 West Chicago 
Suites 2 & 3 
Chandler, AZ 85226 
Ph (602) 940-9414 
Fax (602) 940-2384 



CABU TV BOXES 



(WE’LL BEAT ANY PRICE!) 

30 DAY TRIAL* 1YR. WRNTY. *FREE CATALOG 
QTY. DISCOUNTS * DEALERS WELCOME 


1 - 800 - 538-2225 


HABLAMOS ESPANOL 



http://www.tvcableboxes.cofn 
GLOBAL ELECTRONICS INC. 


NEW INVENTIONI 

BUILD YOUR OWN 

5,000 WATT 

INVERTER 

Input 12vdc 

Output 120 volts AC 60 HZ 

You can build this simple but POWERFUL 
inverter with parts you may already have laying 
around the housel There is no other inverter built 
like this inverter. Now anyone can afford a 5.000 
watt inverter. Run your entire home! 

PATENT PENDING 

1000 watt plans.§25.95 

5000 watt plans.§40.00 



c5&°° 


Send order to: CREATIVE SCIENCE 
PO BOX 557 New Albany, IN. 47151 
























KENWOOD 


KENWOOO 


r*. 1 




...from the company you've 
been listening to for years... 


2-Channel. 20-MHz 

CS-4125 


Regular $595 

Sale $389 


2-Channel, 40-MHz Oscilloscope 

CS-4135 


Regular $855 

Sale $685 


Hybrid IC Technology is the Key to the High 
Quality and High Reliability at Low Cost! 


• FIX SYNCHRONIZATION detects the trigger level automatically for the acquisition 
of stationary waveforms without complicated sync level adjustments. 

• VERT MODE TRIGGERING enables the acquisition of stationary waveforms for both 
CHI and CH2 even when the input signals to the two channels have different frequencies. 

• HIGH WITHSTAND INPUT voltage of 400V (800Vp-p). 

• RELAY ATTENUATORS are provided for reliable logic switchover. 

• SCALE ILLUMINATION (CS-4135 only) 

• DIMENSIONS (WxHxD): 300(343) x 140(150) x 415(430)mm ( ) including protrusion. 
WEIGHT: approx. 7.2kg (CS-4135) approx. 7kg (CS-4125) 



RRWiX 


Products International 


Call for your free 84 page test instrument catalog today!!! 
8931 Brookville Road * Silver Spring, Maryland * 20910 


* Phone 800-638-2020 * Fax 800-545-0058 * www.prodintl.com 
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L.UUUM I 


Be A COMPUTER SUPPORT SPECIALIST! 
Learn computer hardware and software. Great ca¬ 
reer path. Computers are the future. Free infor¬ 
mation. Call 1-800-326-9221 or write Lifetime 
Career Schools, Dept: ELN1039, 101 Harrison 
Street. Archbald, PA 18403._ 

Become A Professional Locksmith, Home Study. 
Free Career Literature. P.C.D.I., Atlanta, Georgia. 
800-362-7070 Dept.LKC342._ 

Learn Electronics. Home Study. Outstanding 
Careers. Free Literature. P.C.D.I., Atlanta. Georqia. 
Call 800-362-7070. Dept. ELC342. 


PLANS-KITS-SCHEMATICS 

AWESOME KITS: Voice Changers, Levitators, 

Lasers, Solar Robots and more! Catalog $1.00. 
LNS Technologies, PO Box 67243, Scotts Valley, 
CA 95067. www.ccnet.com/-1nstech,_ 

IR remote control Jammer kit. Stop channel surf¬ 
ing. Send $12.95 plus $2.00 Shipping to PMS PO 
Box 88077 Colorado S prings, CO 80908-8077. 

ELECTRONIC PROJECT KITS: 49 McMichael 
St., Kingston, ON., K7M 1M8. $3.00 catalog. 
www.qkits.com. QUALITY KITS __ 

CATALOG: Broadcasting/micro transmitters, 

amplifiers, antennas. Start your own radio sta¬ 
tion books. Audio, TV, Ham, CB, Surveillance, 
Science projects and more, www.panaxis.com 
PAN-COM Int’l, PO Box 130-3, Paradise, CA 
95967 


SATELLITE EQUIPMENT 

Pay TV & Satellite Descrambling 1999 Edition. All 

the latest cable and satellite fixes $16.95. 
Complete Pay TV series (282 pages) $59.95. 
Hacking Satellite Systems Video $29.95. 
Scrambling News subscription with web access 
$34.95. Everything listed above $99.95. Free cat¬ 
alog. Scrambling News, 4798 South Florida Ave., 
Lakeland, FL, 33813. 941-646-2564. C.O.D.’s are 
OK. Add $6.00. _ 

SKYVISION! Your Satellite Home Entertainment 
Source. Best values: DBS and C/Ku-band equip¬ 
ment, including 4DTV. Most complete selection: 
Parts-Tools-Upgrades-Accessories! Free Discount 
Buyer’s Guide. Call 800-543-3025. International 
218-739-5231. www.skyvision.com. _ 

DSS Hacking: How to construct and program 

smart cards, with pic 16C84, PCB layout, 
Complete DSS system schematics, $16.95. 
Software $25.00. CABLETRONICS, Box 30502R 
Bethesda, MD 20824. _ 

Free catalog-satellite TV/GPS-DIY Technical 

Books, Installation Videos, Computer Analysis 
Software www.baylin.com 800-483-2425. 

DSS Test card. Authorizes all channels for infor¬ 

mation, plus free bonus. Call toll free 1-888-416- 
7296. 


BUSINESS OPPORTUNITIES 

Have an idea? If so, we are a national company 

working with ideas, inventions, new products. 
Patent services. Call 1-800-288-IDEA. _ 

Wholesaler looking for retailer to carry solar elec¬ 

tronics and hobby goods. (916) 486-4373. Please 
leave message. 


EASY WORKI EXCELLENT PAY! Assemble 
Products At Home. Call Toll Free 1-800-467-5566 
Ext. 5192. _ 

$400 Weekly Assembling electronic circuit 

boards/products from home. For Free information 
send SASE: Home Assembly-EN Box 216 New 
Britain, CT 06050-0216. 


CB-SCANNERS 


NEW1 Cellphone E.S.N. readers $250 each, cell phone 
programmers $175 each, cell phones $25 each, DSS satel¬ 
lite dish card readers and programmers $125 each, credit 
card readers $250 each, Cable T.V. notch filters 50 cents 
each, convertor boxes $50 each, magnetic strip card read¬ 
ers for ATM machines, bank cards, drivers license, and all 
types of data acquisitions all under $200 each. You pay 
these super low prices when you deal directly with the man¬ 
ufacturers. When you order ‘Direct Connection" a 150 page 
directory published by Ed Treki Publications, you will 
receive the largest collection of names, addresses, and 
phone numbers of all the leading American and 
International manufacturers of these products never before 
available. Stop paying second, third and fourth hand prices 
and deal directly with the source!!! Order your copy of 
•Direct Connection* today for only$59.95 plus $5 ship¬ 
ping. All orders are sent C.O.D. Please call Ed Treki 
Publications 24 hour order hot line 914-544-2829. 


Your 


Mailorder 


Source 


Robots! 


CB Radio Modifications! Frequencies, kits, high- 
performance accessories, books, plans, repairs, 
amps, 10-Meter conversions. The best price since 
1976! Catalog $3.00. CBCI Box 1898 EN, 
Monterey, CA 93942. www.cbcintl.com_ 

CB Trick Books, three books 1, 2 and 3. Each 
book $19.95 each. Repairs, tune ups, and ampli¬ 
fiers. Send money order to Medicine Man CB PO 
Box 37, Clarksville, AR 72830. 

COMPUTER HARDWARE 

New computers and parts at wholesale prices, 

www.Techass.com Toll Free 1 -877-Tec-hass. We 
ship all parts and computers 1-877-832-4277. 

ROBOT Module. Abundant outputs, inputs, coun¬ 
ters, compass, analog. Infinite configuration 
$299.00. Free catalog WINDesign, Box 138, 
Boston, NY14025. 


_ CABLE TV _ 

Cable TV descramblers. One-piece units. 

Scientific Atlanta. Jerrold, Pioneer, and others. 
Lowest prices around. Precision Electronics, 
Houston, TX anytime, 1-888-691-4610._ 

CABLE DESCRAMBLING, New secret manual. 

Build your own descramblers for cable and sub¬ 
scription TV. Instructions, schematics for SSAVI, 
Gated Sync, Sinewave. $12.95, $2 postage 
CABLETRONICS, Box 30502R. Bethesda, MD 
20824._ 

Wholesale to the public. The industries leading 
distributor of cable electronics is now open to the 
public. We will beat all competitors pricing. 

Dimension 800-474-2343.___ 

New! Jerrold and Pioneer wireless test units $125 
each, also 75DB notch filters $19.95 each, quan¬ 
tity pricing available please call KEN ERNY 
ELECTRONICS 24-hour order and information 
hot line 516-389-3536._ 

Descramblers, Converters, Activators, Rft’s, 
Ftg’s, Bullet Snoopers, All Options Explained, 
Best Prices, Services, 2yr. Warranty, Free 
Catalog 1-800-854-1674 www.resource- 
leader.com/aapc _ 

Cube for Jerrold model CFT 2200, 2014, 2024, 
2254 Pioneer 6300-6310 Auto-Multimode, Zenith 
St-1600 $175.00 Lowest price call 800-822-8530. 

ALL CABLE TV BOXES. WE’LL BEAT ANY 
PRICE. 30 DAY TRIAL 1 YEAR WARRANTY. 1- 
800-538-CABLE (2225)._ 

Cable boxes all models, all channels, lowest 
prices in the United States. Open seven days a 
week till midnite, Pacific Time. Call (877) 789-7337 
Toll-Free._ 

Free Cable Descramblers Plans. For Details 
Write: Sierra Publishing, 909 E. Yorba Linda 
Blvd., Suite H-181, Dept. ENY, Placentia, CA 
92870. 


CLASSIFIED 































































Electronics 

NOW 


REPRINT 

BOOKSTORE 


□ 229 Popular Electronics (1999 back issues) $5.00 

Write in Issues desired_ 

□ 228 Popular Electronics (1998 back issues) $5.00 

Write in Issues desired_ 

□ 227 Popular Electronics (1997 back issues) $5.00 

Write in Issues desired_ 

□ 226 Popular Electronics (1996 back issues) $5.00 

Write in Issues desired_ 

□ 225 Popular Electronics (1995 back issues) $5.00 

Write in Issues desired_ 

□ EH96 Experimenters Handbook (1996) $5.00 

□ EH95S Experimenters Handbook 

Summer Edition (1995).$5.00 

□ EH94S Experimenters Handbook 

Summer Edition (1994).$5.00 

□ EH94W Experimenters Handbook 

Winter Edition (1994) .$5.00 

□ EH94 Experimenters Handbook (1994) $5.00 

□ EH93 Experimenters Handbook (1993) . .$5.00 

□ HH95S Hobbyists Handbook 

Spring Edition (1995) .$5.00 

□ HH95F Hobbyists Handbook 

Fall Edition (1995).$5.00 

□ HH94S Hobbyists Handbook 

Spring Edition (1994).$5.00 

□ HH94F Hobbyists Handbook 

Fall Edition (1994).$5.00 

□ HH93 Hobbyists Handbook (1993) . . $5.00 

□ HISTORY Crystal Radio History, Fundamentals 

& Design.$10.95 

□ XTAL Crystal Set Handbook.$10.95 

□ XTALPRO Crystal Set Projects .$14.95 

□ XTALBLD Crystal Set Building .$15.95 


□ 218 Electronics No// (1998 back issues) 

Write in Issues desired_ 

□ 217 


. $5.00 


Electronics Now (1997 back issues) 
Write in Issues desired_ 


$5.00 


□ 216 Electronics Now (1996 back issues) 
Write in Issues desired_ 


$5.00 


□ 215 Electronics Now (1995 back issues) 
Write in Issues desired_ 


. .$5.00 


REPRINTS 


REPRINTS 


□ 174 

□ 173 

□ 172 

□ 171 


$1.99 


Electronics Cartoons (The Best of) 

From Not-Working to Networking 
Troubleshooting Local-Area Networks .$2.99 

33 Bench-Tested Circuits.$1.99 

36 Time Tested Circuits.$1.99 

□ 170 High-Voltage Project for Fun and 

Science Book 1.$2.99 

□ 170A High-Voltage Projects for Fun and 

Science Book 2.$2.99 

□ 169 Think Tank (133 Circuits) .$1.99 

□ 169A Think Tank Vol. 2.$1.99 

□ 168 Fact Cards (#34-66) .$1.99 

□ 168C Fact Cards (#67-99) .$1.99 

□ 1680 Fact Cards (#100-132).$1.99 

□ 167 Designing With IC’s.$2.99 

□ 166 Collected Works of Mohammed Ullyses 

Fips (62 pages. April Fools Collection) $6.99 

□ 165 How to Repair CD Disc Players.$2.99 

□ 164 Modern Electrics (April 1908).$1.99 

New Ideas -42 Circuits.$1.99 

Low Frequency Receiving Techniques 
Building and Using VLF Antennas . . $2.99 


□ 160 
□ 159 


□ POP96 POPtronix Hobbyist Handbook (1996)$5.00 q 15 g Ei ec t ro Importing Co. Catalog 


□ P0P97 POPtronix Exper Handbook (1997) .$5.00 

□ Radiocraft 1993 Projects for Hobbyists .. .$5.00 

□ 219 Electronics Now (1999 back issues) . $5.00 

Write in Issues desired_ 


(Circa 1918) .52.99 

□ 157 All About Kits.51.99 

□ 156 How To Make PC Boards.51.99 

□ 154 How To Repair VCR’s .51.99 


To order any of the items indicated above, check off the 
ones you want. Complete the order form below, include 
your payment, check or money order (DO NOT SEND 
CASH), payable to and mail to Claggk Inc., Reprint 
Department, P.O. Box 4099, Farmingdale, NY 11735. 


Please allow 4*6 weeks for delivery. No COD’s! 

To place a credit card by phone. Visa Mastercard or 
Discover only. You can also order and pay by e-mail. 
Contact Claggk@gernsback.com for details. 

CALL: 516-293-3751. 


To use your Visa, Mastercard or Discover, complete the following: 

Bill my □ Visa □ Mastercard □ Discover 

No.----- 



Card! 


Exp. Date _ 
Signature _ 


MAIL TO: Claggk Inc. 

Reprint Bookstore, P.O. Box 4099, Farmingdale, NY 11735 
SHIPPING CHARGES IN USA & CANADA 

Up to S5.00.$2.00 $30.01 to 40.00 . 

S5.01 to $10.00.$3.00 $40.01 to 50.00 . 

$10.01 to 20.00 .$4.00 $50.01 and above 

$20.01 to 30.00 .$5.00 


.. $ 6.00 
.. .$7.00 
.. $8.50 


All payments must be In U.S. funds 

Overseas Orders must contact 
CLAGGK for shipping charges. 


Total price of merchandise. 

Shipping Charge (see chart). 

Subtotal. 

Sales Tax (New York State Residents only) 

Name___ 


Address. 

City 


Total Enclosed 


.State 


Zip 




SURVEILLANCE 


SPY OUTLET 

PO Box 337, Buffalo NY 14226 
(716) 691-3476/(716) 695-8660 


The Latest High Tech 
Professional Electronic Devices 

Our latest catalog offers a HUGE 

selection of surveillance, counter- 
surveillance/privacy devices: pinhole 
camera $129°°, hidden video, 

* realtime” 12-Hour telephone 
recorder $139°°, 12 hour VOX recorder 
phone call register, scanners, 
bug/phone tap detectors, voice 
disguisers, locksmithing tools, 
vehicle tracking, wireless video, 
and much more. Wholesale/retail. 
We will not be undersold. 

Catalog $5.00 or 
www.spyoutlet.com 


uiu n 

EIOIPHEHI 

Converters, Test Cubes & Chips 
Video Stabilizers 

1 Year Warranty 
30 Day Money 
Back 
Guarantee 


"ABSOLUTE LOWEST 
WHOLESALE & 
RETAIL PRICES" 

CABLE U.S.A. 

1-888-388-CUBE 
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Reader Service Card 


MAIL-FAX OR E-MAIL YOUR REQUEST 


Now you have 3 ways to request free information on 
products and services featured in this issue 

To insure a prompt reply, please furnish all requested information 


To Receive 
Information on 
Products and 
Services in 
This Issue 

Circle the numbers 
corresponding to the 
advertised products 
or editorial items that 
interest you. 
Mail Card 
or Fax To: (413) 637-4343 
or E-Mail your request to: 
BERKCOMP@AOL.COM. 

For E-Mail users, 
your subject is 
Electronics Now 3/99 
ormat your message: 

• Name and Address 

information 

• Telephone and Fax 

numbers 

• Requested item 
numbers separated 
by commas 

• Responses to survey 
questions separated by 
dashes or slashes 


NOTE: Submit all Free 
Information requests 
by EITHER Fax, 
mail, or E-Mail 
DUPLICATE 
REQUESTS WILL BE 
DISCARDED. Use 
for Free Information only. 
Address all editorial 
inquiries to Editor, 
Electronics Now, 
500 Bi-County Blvd., 
Farmingdale, NY 
11735-3931 
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Unclear or incomplete mailing info will prevent our processing this request. 


2 □ Please send me 12 issues (1 year) of ELECTRONICS NOW for $24.99 and 
bill me. (Canada $33.16 — US Funds only — Includes G.S.T.) 

4 □ Please send me 12 issues (1 year) of POPULAR ELECTRONICS for $19.99 
and bill me. (Canada $27.81 — US Funds only — Includes G.S.T.) 


Please Respond by: May 31,1999 Allow 6-8 weeks for delivery of first Issue 
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Prices Effective Feb. 4 
through March 19,1999 


R.F MODULATOR channel 


The Source For All Of Your 
* Electronics Needs 

When ordering, please provide this code: ► SOURCE CODE: ENS56 


For over 20 years, MCM has been the leading supplier to the 
electronics service industry. Huge inventory, rapid delivery and 
competitive prices have made MCIV1 the choice for: 

• Hobbyists • Service Technicians 

• Educators • Installers 

Discover the IYICIVI difference, call today for your free catalog. 


Order #29-2615 ;//& 


Same Day 
Shipping! 

In stock orders 
received by 5:00 p.m. 

(YOUR TIME), are 
shipped the same day. 


Order #82-2990 


Hours: M~F 7 a.m.~9 p.m., Sat. 9 a.m.~6 p.m., EST. 


Solder 
Station 

Perfect for most j 
soldering 
applications 
including SMD. 

Overheat protection with closed loop 
temperature control provides precise heat. 
Includes replaceable iron clad conical 
tip. Linear LED display shows operating 
temperature. Regular price $79.95. 


MCM ELECTRONICS® 

650 CONGRESS PARK DR. 
CENTERVILLE. OH 45459 

A PREMIER FARNELL Company 


Hi-Fi Stereo Headphones 

Professional-quality headphones feature 
40mm super thin diaphragm drive units. 
Frequency response: 20Hz~20KHz. 9' 
straight cord has gold plated 3.5mm plug 
with V\ adaptor. Suggested list: $12.95 


1 - 800 - 543-4330 

www.mcmelectronics.com 


Order #72-2055 


Micro PC Board Camera 

BAV CCD camera measures only IK" x IK" 
x 1". Provides NTSC composite video 
output. Built-in 3.6mm lens provides 
viewing angle of 92°. Requires 12VDC, 
300mA. (#58-3330 AC adaptor). Regular 
price $64.95 


Nickel-Metal Hydride Cells 

Get NIMH performance in a standard 
“AA” or “AAA” cell. Performance is 50% 
over that of Ni-Cad batteries of the same 
size. Sold individually. 

Order# Size (1-9) (10-49) (50-up) 

29-2615 “AM" $3.59 $3.29 $2.99 

29-2620 “AA" 4.19 3.89 3.59 


SOURCE CODE: ENS56 


rSECURI 

Color PC Board Camera 

Ideal for any observation, multimedia or 
security application. Provides NTSC 
composite video output. Features 
automatic white balance, 330 lines of 
horizontal resolution and AGC. Requires 
12VDC, 240mA. Regular price $199.00. 


Portable DMM 

Affordable hand held 
meter features 3K digit 
LCD display, DC 
voltage measurement 
to 600V, transistor and 
battery test. Input impedance lOMohm. 
Includes holster and test leads. 

Regular price $31.95 


Order #21-935 


Order #33-1480 


RF Modulator 

Outstanding price on this popular 
audio/video/surveillance accessory. Accepts 
standard A/V signal and places it on 
channel three or four. RCA type inputs 
“F” type output. Requires 117VAC. 
Regular price $19.95. 


Fluorescent Magnifier Lamp 

5" lens has 3x magnifying power, ideal for 
any workbench. Spring balanced arm 
reaches 45". Includes 22W fluorescent 
tube. Beige finish. Regular price $49.95 


CIRCLE 327 ON FREE INFORMATION CARD 









THE WORLD'S MOST POPULAR 
DESIGN TOOL CHOSEN BY OVER 

100,000 USERS! 



Electronics 


Workbench 


Persona! Edition 


TRUE MIXED ANALOG/DIGITAL 
flJLLY INTERACTIVE SIMULATION 
PRO SCHEMATIC EDITOR 
6 VIRTUAL INSTRUMENTS 
ON SCREEN GRAPHS 
OVER 4.000 MODELS 


0 POWERFUL ANALYSES 


FREE TECHNICAL SUPPORT 



$ 299 


Electronics 

Workbench 


Persona! mutton 


Layout 


AUTOROOTING 
REROUTE WHILE MOVE 
32 ROUTING LAYERS 
50" X 00" OOARO SIZE 
OVER 3,500 LIBRARY SHAPES 
EXTENSIVE OUTPUT 
REAL TIME DESIGN RULE CHECK 
DENSITY HISTOGRAMS 
FREE TECHNICAL SUPPORT 


Full-featured schematic capture 
and SPICE circuit simulation! 

The world's most popular circuit design tool 
that sets the standard for powerful, insightful 
SPICE simulation. Create professional Looking 
schematics and then with the flick of a 
switch, display simulated waveforms live on 
a suite of virtual instruments. Includes 15 
powerful analyses and a library of over 4,000 
robust component models. 



Power-packed PCB layout with 
autorouting and real-time DRC! 

EWB Layout is a powerful board layout 
package for producing high-quality, 
multi-layer printed circuit boards. Offering 
tight integration with our schematic capture 
program, EWB Layout is the best way to 
quickly produce well-designed boards. 


CALL FOR INFORMATION 
AND PRICING ON OUR 
PROFESSIONAL EDITION. 


(BUY BOTH AMD SAVE! ^- $ 548j 

30-DAY MONEY-BACK GUARANTEE 



Fax: 416-977-1818 
E-mail: ewb @7 nteractiv.com 


For a free demo, visit our website at www.electronicsworkbench.com 


CIRCLE 138 ON FREE INFORMATION CARD 



























